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(57) When the quick traverse play back command 
(or, quick returning play back command) of the audio 
information by the compression audio information is giv- 
en to the play back apparatus, by the control of the con- 



trol section, the special audio according to the tempo- 
rarily stored data stored in the first storage means is re- 
peatedly played back, instead of the play back of the 
audio by the ordinary play back operation. 
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Description 

- [0001] The present invention relates to a play back 
apparatus for conducting the play back of a sound such 
as the music by the compression data in which the 
sound information (audio information) is high efficiently 
coded by a coding method such as the JPEG audio. 
[0002] Conventionally, there is a CD (compact disk) 
as a representative example of a recording medium of 
the audio information such as music. In this disk, the 
audio information is held by pit rows spirally formed in 
high density on a single surface of the 12 cm diameter 
disk, and by optically reads out the information by a CD 
player as a play back apparatus, the binary coded digital 
signal is generated corresponding to the pit shape, and 
the play back of the audio can be conducted according 
to the signal. In the CD, the music of maximum 74 min- 
utes of 2 channels per each disk can be recorded as the 
non-compressed digital audio data by so-called the lin- 
ear PCM (Pulse Code Modulation), and the CD is widely 
used as the recording medium which is small sized and 
has the good portability. 

[0003] Further, recently, a recording medium which 
has a greatly smaller size and more excellent portability, 
and in which a larger amount of audio information, than 
the above CD, can be recorded, and its play back ap- 
paratus are required, and as an example, a solid state 
memory as the recording medium in which the audio in- 
formation is recorded as the compression data, and a 
play back apparatus such as so-called solid player to 
play back the audio information such as the music ac- 
cording to the compression data stored in the solid state 
memory, are proposed. 

[0004] In the compression data, there is the compres- 
sion bit stream data which is coded by, for example, 
MPEG audio method. Fig. 13 is a rough sketch +show- 
ing an example of a physical format of the compression 
bit stream data by the MPEG audio method, and herein, 
this drawing is shown in the data format coded by 
MPEG-4 Twin VQ which is one of the MPEG-4 Audio 
GA coding. 

[0005] As shown in Fig. 13, the compression bit 
stream data of the method according to the conversion 
coding such as the MPEG-4 Twin VQ is structured by a 
format in such a manner that the bit rows as the result 
in which a predetermined number of samples of the au- 
dio information are collected and grouped to 1 frame, 
and are compression coded, continue for each frame. 
The compression bit stream data is structured by a fixed 
length frame in which fixed bits are allotted to each 
frame. Further, herein, a case is supposed in which, in 
a top of each frame, a header area having a frame syn- 
chronous word or the information to control the opera- 
tion mode of the decoder, is provided, and in the header, 
a frame number N (= 1 , 2, 3, 4, ...N, N+1 , ...) expressing 
the continued order of each frame of the compression 
bit stream data is included. Further, in the compression 
bit stream data possessed by each frame, the quanti- 



zation index information for decoding the MDCT coeffi- 
cient, and the window information required when the 
MDCT is inversely converted, and the spectrum enve- 
lope and the gain quantisation parameter information 

5 are included. 

[0006] Such the compression bit stream data is sent 
to the personal computer from, for example, the distrib- 
utor of the data through the internet, and when the user 
down-loads this data into the fixed memory mounted in 

10 the personal computer, the data is stored in the fixed 
memory as the audio information. 
[0007] Then, when the solid state memory in which 
the audio information is stored as described above, is 
mounted in the play back apparatus by the user, and the 

15 play back command of the audio information is given, in 
the play back apparatus, the control section conducts 
the control to successively read out the compression bit 
stream data stored in the solid state memory corre- 
sponding to the command, in the buffer memory, and to 

20 supply it, and a predetermined amount of data is accu- 
mulated once in the buffer memory, and after that, the 
data accumulated in the buffer memory is successively 
supplied intermittently from the buffer memory to the 
compression decoder for each of continued predeter- 

25 mined frame number units. 

[0008] The compression decoder makes the data of 
the predetermined frame number units supplied from 
the buffer memory, synchronize with the header of each 
frame, and reads-in it for each frame and conducts the 

30 decoding conversion processing, and after that, succes- 
sively generates the non-compression PCM audio data 
according to the decoding conversion processing. The 
generated PCM audio data is sent to the D/A converter, 
and is conversion processed into the analog audio sig- 

35 nal and supplied to an amplifier. The amplifier amplifies 
the analog audio signal and supplies to a speaker. As 
the result, the play back sound of the music correspond- 
ing to the analog audio signal is produced from the 
speaker. 

40 [0009] Further, while the play back apparatus plays 
back the music, when the user continues the pressing 
of the quick traverse command (FF command) button 
provided on the play back apparatus, the quick traverse 
play back command is given, and after that, when the 

45 user stops the pressing of the FF button, the quick 
traverse play back command is released, and the play 
back apparatus returns to the ordinary play back oper- 
ation again. 

[0010] When the quick traverse play back command 
50 is given while the playback apparatus plays back the 
music, the control section of the play back apparatus 
interrupts the decoding conversion processing of the 
compression decoder corresponding to the start of the 
FF command by the pressing operation of the FF conv 
55 mand button, and stops the output from the compres- 
sion decoder, thereby the control section interrupts the 
play back of the music, and starts the measurement of 
the elapsed time from the FF command start. Accord- 
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ingly, while the play back apparatus conducts the quick 
traverse play back operation, the play back apparatus 
- becomes a silent condition in which the sound is not 
played back from the speaker of the play back appara- 
tus. 5 
[0011] Further, when the quick traverse play back 
command is released by the release of the FF com- 
mand, after the control section calculates the elapsed 
time from the start of the FF command to the release, 
the control is conducted in such a manner that the frame 10 
position of the data read from the solid state memory is 
changed to the position preceded by the frame number 
proportional to the elapsed time, and it is started that 
the data from the frame position is successively supplied 
to the buffer memory. 

[0012] The control section causes to start again the 
supply of the data from the preceded frame position to 
the compression decoder, from the data accumulated in 
the buffer memory, corresponding to the release of the 
FF command, and the decoding conversion processing 
of the data from the frame position is started again also 
for the compression decoder, and the PCM audio data 
from the frame position is supplied to the D/A converter, 
and the analog audio signal is generated, and supplied 
to the amplifier. The amplifier current-amplifies the sup- 
plied analog signal, and the mute release of the play 
back sound is conducted, and the sound is supplied to 
the speaker. As the result, the play back apparatus can 
start again the play back of the music from the frame 
position of the quick traversed data. 
[0013] As described above, while the play back appa- 
ratus plays back the music by the compression bit 
stream data from the solid state memory, and during the 
quick traverse play back operation from the start of the 
FF command by the user to the command release, be- 
cause the play back sound is not played back from the 
speaker of the play back apparatus, the user can not 
easily confirm successively what amount of data is 
quickly traversed by the play back apparatus, by the 
comparison of the quick traverse sound in the hearing 
sense. Accordingly, there is a problem that the user has 
the increased feeling of uneasiness regarding whether 
the quick traverse play back operation of the apparatus 
is normally conducted during the quick traverse com- 
mand. 

[0014] The above problem occurs also in the case 
where, for example, while the play back apparatus plays 
back the music, when the user continues pressing of the 
quick returning (REW) button provided on the play back 
apparatus, the quick returning play back command ac- 
cording to the quick returning command (REW com- 
mand) is conducted. 

[0015] For such the problem, in the case where the 
play back apparatus is given the quick traverse play 
back command (or quick returning play back command), 
when N multiple speed play back (or N multiple speed 
reversal play back) whose speed is higher than the or- 
dinary play back speed, is conducted, and when each 



portion of the play back apparatus is structured so that 
the play back sound (or reversal play back sound) 
whose speed is N times higher, is outputted from the 
speaker, the problem can be solved, however, in that 
case, it is not only necessary that the control section 
conducts the control to increase the complicated decod- 
ing conversion processing speed of the compression 
decoder, by making adjustment to increase the synchro- 
nous speed of the PCM clock so that the data process- 
ing speed in each section of the apparatus is increased, 
but, it is also necessary that the whole play back circuit 
of the apparatus is also structured so that the play back 
speed is stably switched without any trouble, and as the 
result, because the structure of each section of the ap- 
paratus becomes complicated, and the cost is greatly 
increased, it is not practicable. 

[0016] In view of the above problems, the present in- 
vention is attained, and the object of the present inven- 
tion is to provide a play back apparatus in which, in the 
play back apparatus which plays back the audio infor- 
mation by the compression audio information, when the 
quick traverse play back command (or the quick return- 
ing play back command) is given, by playing back the 
special sound in which the quick traverse play back 
sound (or the quick returning play back sound) is con- 
verted into an imitation sound, the user can easily con- 
firm in the hearing sense that the apparatus is conduct- 
ing the quick traverse processing (or the quick returning 
processing), of the data. 

[0017] The invention described in the first aspect is 
characterized in that: in a play back apparatus in which, 
according to a play back command from an operation 
section, the PCM audio data is generated from the com- 
pression data in which the audio information is coded, 
and the audio is played back according to the PCM au- 
dio data, the play back apparatus comprises: a control 
section for conducting the control of each section of the 
apparatus according to each kind of commands from an 
operation section; a compression decoder for decode 
processing the compression data, generating the PCM 
audio data, and successively outputting it; the first stor- 
age section for successively renewing the temporarily 
stored data successively generated according to the 
PCM audio data and temporarily storing it, and appro- 
priately repeatedly reading out the temporarily stored 
data which is temporarily stored, and successively out- 
putting it; and a switching section for selecting either one 
of the PCM audio data successively outputted from the 
compression decoder or the temporarily stored data 
stored in the first storage section, and outputting it, 
wherein, when a quick traverse play back command or 
quick returning play back command is given by the op- 
eration section, the control section controls the switch- 
ing section and selectively outputs the temporarily 
stored data stored in the first storage section. 
[0018] According to the invention described in the first 
aspect, while the play back apparatus is conducting an 
ordinary play back operation of the audio according to 
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the compression data in which the audio information is 
cbded, the control section generates each time the tem- 
• porarily stored data according to the PCM audio data 
successively outputted from the compression decoder, 
and renews and stores it in the first storage section, and 
when the quick traverse playback command (or quick 
returning playback command) is given from the opera- 
tion section, because the control section controls so that 
the switching section selects the special audio data gen- 
erated according to the temporarily stored data and out- 
puts it, and conducts the control of the play back oper- 
ation of the special audio data according to the special 
audio data, the play back apparatus can play back the 
special audio according to the special audio data corre- 
sponding to the quick traverse play back command or 
quick returning play back command, instead of the audio 
at the ordinary play back time. As the result, the user 
can easily confirm in the hearing sense that the play 
back apparatus is quick traverse processing (or quick 
returning processing) the data. 

[0019] Further, the invention of the second aspect is 
characterized in that, in the play back apparatus de- 
scribed in the first aspect, the temporarily stored data 
includes the PCM audio data to play back the special 
audio in which the quick traverse play back sound or the 
quick returning play back sound of the audio information 
is converted into an imitation sound. 
[0020] According to the invention described in the 
second aspect, while the quick traverse play back com- 
mand (or the quick returning play back command) from 
the operation section is conducted, because the play 
back apparatus plays back the special audio in which 
the quick traverse play back sound (or the quick return- 
ing play back sound) is converted into an imitation 
sound, the user can easily confirm in the hearing sense 
that the apparatus is quick traverse playing back (or 
quick returning playing back) the data. 
[0021] Further, the invention described in the third as- 
pect is characterized in that, in the play back apparatus 
described in the first aspect, the temporarily stored data 
includes the data obtained by extracting the PCM audio 
data outputted from the compression decoder at a pre- 
determined interval. 

[0022] According to the invention described in the 
third aspect, while the quick traverse play back com- 
mand (or the quick returning play back command) from 
the operation section is conducted, the special audio da- 
ta is generated according to the temporarily stored data 
obtained by extracting the PCM audio data outputted 
from the compression decoder at a predetermined in- 
terval , and the special audio according to the special au- 
dio data is played back from the play back apparatus . 
Accordingly, because the user can hear the special au- 
dio which hears like that the play back sound according 
to the audio information is thinned out in the quick 
traverse direction (or quick returning direction) corre- 
sponding to the quick traverse play back command (or, 
quick returning play back command), the user can easily 



confirm in the hearing sense that the apparatus is quick 
traverse playing back (or quick returning playing back) 
the data. 

[0023] Further, the invention described in the fourth 

5 aspect is characterized in that, in the play back appara- 
tus described in the first to third aspects, the first storage 
section has a predetermined number of storage ad- 
dresses, and successively reads in the temporarily 
stored data successively generated according to the 

10 PCM audio data successively generated from the com- 
pression decoder, and successively stores it in the ad- 
dress indicated by the control section. 
[0024] According to the invention described in the 
fourth aspect, during the ordinary play back operation, 

15 the first storage section renews and stores the tempo- 
rarily stored data successively generated according to 
the PCM audio data successively generated from the 
compression decoder in the predetermined number of 
storage addresses in the arrangement order of the stor- 

20 age addresses indicated by the control section, and 
when the quick traverse play back command (or quick 
returning play back command) is given by the operation 
section, because the first storage section stores and 
holds the temporarily stored data which is renewed and 

25 stored when the command is given, and the stored and 
held temporarily stored data is repeatedly read out in 
the arrangement order of the storage addresses indicat- 
ed by the control section, and successively outputted as 
the output data, the play back apparatus can play back 

30 the special audio according to the audio information 
close to the audio played back by the ordinary play back 
operation just before the command, by the special audio 
data generated according to the output data. As the re- 
sult, the user can hear the special audio played back 

35 when the command is given, without strange feeling, 
succeeding to the audio played back by the ordinary 
play back operation just before the command. 
[0025] Further, the invention described in the fifth as- 
pect is characterized in that, in the play back apparatus 

40 described in the first to third aspects, when the quick 
traverse play back command is given by the operation 
section, the temporarily stored data stored in the first 
storage section is repeatedly read out in the stored or- 
der, and successively outputted as the output data. 

45 [0026] According to the invention described in the fifth 
aspect, when the play back apparatus is commanded to 
quick traverse playback, the special audio hearing as if 
the audio information is thinned out in the quick traverse 
direction, by the special audio data outputted from the 

50 switching section can be played back. Accordingly, 
when the user hears these special audio, the user can 
easily confirm in the hearing sense that the apparatus 
is quick traverse processing the data. 
[0027] Further, the invention described in the sixth as- 

55 pect is characterized in that, in the play back apparatus 
described in the first to third aspects, when the quick 
traverse play back command is given by the operation 
section, the temporarily stored data which is temporarily 
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stored, is repeatedly red out in the reversal direction to 
the stored direction, and successively outputted as the 
• output data. 

[0028] According to the invention described in the 
sixth aspect, when the play back apparatus is com- 
manded to quick traverse play back, the apparatus can 
play back the special audio hearing as if the audio infor- 
mation is thinned out in the quick traverse direction by 
the special audio data outputted from the switching sec- 
tion. Accordingly, when the user hears the special audio, 
the user can easily confirm in the hearing sense that the 
apparatus is quick traverse processing the data. 
[0029] Further, the invention described in the seventh 
aspect is characterized in that, in the play back appara- 
tus described in the first to sixth aspects, the control sec- 
tion judges whether the temporarily stored data is al- 
ready stored in the first storage section, before each 
kind of command is given from the operation section, 
and when the temporarily stored data is not yet stored 
in the first storage section, the control section starts the 
decoding processing of the compression data by the 
compression decoder and generates the PCM audio da- 
ta and successively outputs it from the compression de- 
coder, and controls so that the temporarily stored data 
generated according to the PCM audio data is tempo- 
rarily stored in the first storage section. 
[0030] According to the invention described in the 
seventh aspect, when the power source of the play back 
apparatus is turned on in the condition that the tempo- 
rarily stored data is not stored and held in the first stor- 
age section of the play back apparatus, before the con- 
trol operation corresponding to the play back command, 
because the control section previously reads out the 
compression data from, for example, the fixed memory 
M, and controls so as to generate the temporarily stored 
data according to a portion of the read out compression 
data, and the temporarily stored data is stored and held 
in the first storage section, for example, when the user 
gives the quick traverse playback command (or quick 
returning play back command) by the operation section 
of the play back apparatus whose power source is al- 
ready turned on, the play back apparatus can quickly 
play back the special audio by the quick traverse play 
back command (or quick returning play back command), 
according to the temporarily stored data stored and held 
in the first storage section, by the control of the control 
section. As the result, because, even just after the quick 
traverse play back command (or quick returning play 
back command) by the user, the play back sound by the 
special audio is not intermitted, the user can hear the 
special audio without any feeling of difference. 
[0031] Further, the invention described in the eighth 
aspect is characterized in that, in the play back appara- 
tus described in the first aspect to the seventh aspect, 
the second storage section for storing the default data 
including the PCM audio data having a predetermined 
data amount, is further provided, and the control section 
judges whether the temporarily stored data is already 



stored in the first storage section before each kind of 
command is given from the operation section, and when 
the control section judges that the temporarily stored da- 
ta is not yet stored in the first storage section, the control 
5 section controls so that the temporarily stored data ac- 
cording to the default data stored in the second storage 
section is read in the first storage section, and tempo- 
rarily stored. 

[0032] According to the invention described in the 

10 eighth aspect, because, when the power source of the 
play back apparatus is turned on under the condition 
that the temporarily stored data is not stored and held 
in the first storage section of the play back apparatus, 
the control section quickly reads out the default data 

15 from the second storage section before the control op- 
eration corresponding to the play back command, and 
stores and holds the temporarily stored data according 
to the read-out default data in the first storage section, 
for example, even when the user conducts the quick 

20 traverse play back command (or quick returning play 
back command) just after the power source of the play 
back apparatus is turned on, the play back apparatus 
can quickly play back the special audio by the quick 
traverse play back command (or quick returning play 

25 back command) according to the temporarily stored da- 
ta stored and held in the first storage section by the con- 
trol of the control section. As the result, because even 
just after the quick traverse play back command (or 
quick returning play back command) by the user, the 

30 play back sound by the special audio is not intermitted, 
the user can hear the special audio without any feeling 
of difference. 

[0033] Further, the invention described in the ninth as- 
pect is characterized in that, in the play back apparatus 

35 described in the eighth aspect, the default data includes 
the PCM audio data to play back the special audio in 
which the quick traverse play back sound and the quick 
returning play back sound of the audio information are 
converted into an imitation sound. 

40 [0034] According to the invention described in the 
ninth aspect, because while the quick traverse play back 
command (or quick returning play back command) is 
conducted when the play back apparatus is ordinarily 
play back-operated, the play back apparatus plays back 

45 the special audio in which the quick traverse playback 
sound (or the quick returning play back sound) of the 
audio information is converted into an imitation sound 
by the temporarily stored data generated according to 
the default data, the user can easily confirm in the hear- 

50 ing sense that the apparatus is quick traverse process- 
ing (or quick returning processing). 

In the Drawings; 

55 [0035] Fig. 1 is an outline block diagram of a play back 
apparatus D1 in the first embodiment of the present in- 
vention. 

[0036] Fig, 2 is an outline block diagram of a compres- 
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sion decoder. 

[0037] Fig. 3 is a typical view expressing a RAM ad- 
dress space of a RAM. 

[0038] Fig. 4 is a view expressing each of control sig- 
nals outputted from an address signal generator to the 
RAM. 

[0039] Fig. 5 is a wave form view in which, in the data 
writing operation of the RAM, each of wave forms of the 
bit number conversion data, WE signal, and ADR signal 
inputted into the RAM, is made to be in timed relation- 
ship with a PCM clock wave form of a control section, 
and shown. 

[0040] Fig. 6 is a wave form view in which, when the 
quick traverse play back command is given, each of 
wave forms of the RE signal and ADR signal outputted 
from the address control signal generator, and the out- 
put data outputted from the RAM, is made to be in timed 
relationship with a PCM clock wave form of a control 
section, and shown. 

[0041] Fig. 7 is a wave form view in which, when the 
quick returning play back command is given, each of 
wave forms of the RE signal and ADR signal outputted 
from the address control signal generator, and the out- 
put data outputted from the RAM, is made to be in timed 
relationship with the PCM clock wave form of the control 
section 2, and shown. 

[0042] Fig. 8 is a view showing a flow chart of the play 
back control operation of the control section according 
to each kind of command from an operation section of 
a play back apparatus D1. 

[0043] Fig. 9 is a view showing an operation flow chart 
of the control section in an FF processing routine. 
[0044] Fig. 10 is a view showing an operation flow 
chart of the control section in a REW processing routine. 
[0045] Fig. 11 is an outline block diagram of a play 
back apparatus D2 in the second embodiment of the 
present invention. 

[0046] Fig. 1 2 is a view showing a flow chart of a play 
back control operation of the control section according 
to a command from the control operation of the play 
back apparatus D2. 

[0047] Fig. 13 is a view showing an example of the 
physical format of a compression bit stream data by an 
MPEG audio system. 

[0048] Next, the preferred embodiments of the 
present invention will be described below on the basis 
of drawings. 

[0049] Fig. 1 is an outline block diagram of a play back 
apparatus D1 in the first embodiment of the present in- 
vention, and herein, the block diagram of the play back 
apparatus D1 when a solid state memory M as a storage 
medium is mounted, is shown. In Fig. 1, the play back 
apparatus D1 comprises an operation section 1 , control 
section 2, buffer memory 3, compression decoder 4, da- 
ta extraction circuit 5, RAM 6 as the first storage section, 
data correction circuit 7, switching SW 8, D/A converter 
9, amplifier (AMP) 10, and speaker (SP) 11. 
[0050] Further, in the solid state memory M, herein, 



the music information for the monaural play back is pre- 
viously stored and held by the compression bit stream 
data coded by the MPEG-4 Twin VQ shown in Fig. 4. 
The solid state memory M is electrically connected to 

5 the control section 2 and buffer memory 3 under the con- 
dition mounted in the play back apparatus D1, and can 
successively send the compression bit stream data from 
the frame position corresponding to the reading-out start 
position specified by the control section 2 to the buffer 

10 memory 3 according to the control command of the con- 
trol section 2. 

[0051] The operation section 1 has operation buttons 
for conducting each kind of commands such as a play 
back command, stop command, quick traverse (FF) 

15 command, quick returning (REW) command, quick 
traverse play back command, and quick returning play 
back command, of the play back apparatus D1. When 
the user operates the operation button of the operation 
section 1 and its command is appropriately conducted, 

20 the operation section 1 sends the command of the effect 
to the control section 2. The control section 2 controls 
each portion of the play back apparatus D1 according 
to these commands from the operation section 1 . 
[0052] By the control of the control section 2 corre- 

25 sponding to the play back command of the operation 
section 1 , the buffer memory 3 temporarily stores the 
compression bit stream data successively sent from the 
solid state memory, and then, successively and intermit- 
tently supplies the accumulated data to the compression 

30 decoder 4 in the continuous predetermined frame 
number unit. Further, when the control section 2 indi- 
cates the read-out start position of the data, the buffer 
memory 3 successively reads out the data from the 
frame corresponds to the read-out start position, and 

35 successively and intermittently supplies to the compres- 
sion decoder 4 as described above. 
[0053] Fig. 2 is an outline block diagram of the com- 
pression decoder 4. The compression decoder 4 reads 
in the successively supplied data from the buffer mem- 

40 ory 3 under the control of the control section 2 corre- 
sponding to the play back command of the operation 
section 1, and by the bit stream analyzer 21, calculates 
the quantization index information of the MDCT coeffi- 
cient, gain quantization index information, spectrum en- 

45 velope and gain quantization parameter information, 
and window information, and respectively supplies to 
the MDCT coefficient inverse quantization section 22, 
gain decode section 23, spectrum envelope play back 
section 24, and inverse MDCT section 25. As the result, 

50 in the compression decoder 4, the MDCT coefficient in- 
verse quantization section 22 conducts the inverse 
quantization processing of the MDCT coefficient by us- 
ing the quantization index information of the MDCT co- 
efficient on the read-in data for each conversion block, 

55 next, the gain decode section 23 conducts the decode 
processing of the gain by using the gain quantization 
index information, and next, the spectrum envelope play 
back section 24 conducts spectrum envelope play back 
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processing by using the spectrum envelope and gain 
quantization parameter information, and next, after the 
- MDCT coefficient inverse normalization section 26 con- 
ducts the inverse normalization of the MDCT coefficient, 
when the inverse MDCT section 25 conducts inverse 
MDCT conversion processing by using the window in- 
formation, the compression bit stream data is decode 
conversion processed. According to this, the compres- 
sion decoder 4 generates the non-compressed monau- 
ral PCM audio data (PCM audio data) synchronized with 
the PCM clock of a predetermined frequency generated 
by the control section 2. The compression decoder 4 
successively outputs the generated PCM audio data 
and supplies to the data extraction circuit 5 and the 
switching SW 8. In this connection, herein, the PCM au- 
dio data outputted from the compression decoder 4 is 
the digital data including 16 bits. 
[0054] The data extraction circuit 5 successively ex- 
tracts the higher rank 8 bits data from the 16 bits PCM 
audio data successively outputted from the compres- 
sion decoder 4, and successively supplies this to the 
RAM 6 as the bit number conversion data. The fact that 
the data extraction circuit 5 extracts the higher rank 8 
bit data from the 16 bit PCM audio data, is for the reason 
that the RAM address capacity of the RAM 6, which will 
be described later, that is, the storable data bit number 
is saved and made to correspond to the 8 bits data. 
[0055] The RAM 6 as the first storage section has a 
predetermined number (herein, m) of storing addresses 
(RAM address). 

[0056] Fig. 3 is a typical view expressing the RAM ad- 
dress space of the RAM 6. It is supposed that, as shown 
in the drawing, in the RAM 6, m RAM addresses (AO - 
Am-1 ) in which 8 bit data can be respectively stored, are 
provided in the arrangement order as shown in Fig. 3. 
[0057] The RAM 6 extracts the data of a predeter- 
mined frame unit by successively thinning out it at a pre- 
determined synchronous interval from the bit number 
conversion data successively supplied from the data ex- 
traction circuit 5, by the control of the control section 2 
corresponding to the play back command of the opera- 
tion section 1 , and by successively renewing it in the 
arrangement order of AO - Am-1 in the m RAM address- 
es shown in Fig. 3, and by repeatedly overwriting it, the 
temporarily stored data always including m partitioned 
data of 8 bits is renewed and stored. The temporarily 
stored data is the data to generate the special audio, 
which will be described later, which is played back cor- 
responding to respective of the quick reverse play back 
command and quick returning play back command, for 
example, for 5 seconds. 

[0058] Further, the RAM 6 can repeatedly read out the 
temporarily stored data in the order of RAM address in- 
dicated by the control section 2 and successively supply 
to the data correction circuit 7 as the output data, by the 
control of the control section 2 corresponding to the 
quick traverse play back command (or quick returning 
play back command) from the operation section 1. 



[0059] By the control of the control section 2 corre- 
sponding to the quick traverse play back command (or 
quick returning play back command) from the operation 
section 1 , the data correction circuit 7 successively gen- 

5 erates the special audio data including 16 bit configura- 
tion continuous PCM audio data, by respectively adding 
the lower 8 bits 0 data to the data for each RAM address 
of the temporarily stored data of 8 bit configuration con- 
tinuously and repeatedly supplied from the RAM 6, and 

10 supplies it to the switching SW 8. 

[0060] The data writing operation by which the tem- 
porarily stored data is generated according to the bit 
conversion data outputted from the data extraction cir- 
cuit 5 and renewed and stored in the RAM 6, and the 

15 data reading out operation by which the temporarily 
stored data stored and held by the RAM 6 is supplied to 
the data correction circuit 7, are conducted according to 
each control signal outputted from an address control 
signal generator 12 possessed by the control section 2. 

20 [0061] Fig. 4 is a view showing each control signal 
outputted from the address signal generator 12 to the 
RAM 6. From the address signal generator 12, the ad- 
dress signal (ADR signal), write enable signal (WE sig- 
nal) and read enable signal (RE signal) are outputted as 

25 the control signal. 

[0062] The ADR signal is a control signal to indicate 
the RAM address of the RAM 6. The WE signal is the 
control signal to write the temporarily stored data in the 
RAM address indicated by the ADR signal. The RE sig- 

30 nal is the control signal to output the temporarily stored 
data already written in the RAM address indicated by 
the ADR signal from the RAM 6, and to supply it to the 
data correction circuit 7. 

[0063] Each of these control signals is outputted in 
35 timed relationship with the PCM clock of a predeter- 
mined frequency generated by the control section 2. In 
this connection, the ADR signal is, as will be described 
later, outputted so as to indicate each of RAM addresses 
of the RAM 6 at the timing corresponding to respective 
40 cases at the time of the data writing-in operation and 
data reading-out operation. 

[0064] When the control section 2 outputs the ADR 
signal at the time of the data writing-in operation and the 
WE signal from the address control signal generator 12 

45 corresponding to the playback command from the oper- 
ation section 1 , the temporarily stored data according to 
the bit number conversion data outputted from the data 
extraction circuit 5 is generated, and can be renewed 
and stored in the RAM 6. 

so [0065] Fig. 5 is a waveform view, in which each of 
waveforms of the bit number conversion data, WE signal 
and ADR signal, inputted into the RAM 6 at the time of 
the data writing-in operation of the RAM 6, is made to 
be in timed relationship with the PCM clock waveform 

55 of the control section 2, and shown. 

[0066] As shown in Fig. 5, the PCM clock includes 
continuous rectangular pulses of a predetermined fre- 
quency (for example, 48 kHz) . Further, the bit conver- 
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sion data is a 8-bit continuous data generated according 
to the 16-bit PCM audio data successively outputted 
* from the compression decoder 4 as described above, 

and the partitioned data Dn (= DO, D1, D2, D3 ) in 

timed relationship with a predetermined clock period of 5 
the PCM clock is generated continuously in the time di- 
rection. 

[0067] The WE signal is a pulse signal to thin out and 
extract the partitioned data of the bit number conversion 
data at a predetermined interval, and in the present em- 10 
bodiment, the WE signal, as shown in Fig. 5, thins out 
and extracts the partitioned data at a ratio of 4 to 1 from 
the bit number conversion data, when the gate pulse 
having the width corresponding to the 1 partitioned data 
interval is generated at the ratio of 1 time to the 4 con- 15 
tinuous partitioned data. 

[0068] The ADR signal at the time of data writing-in 
operation is the control signal to successively indicate 
the RAM address of the RAM 6 in timed relationship with 
each gate pulse of the WE signal, in the order of the 20 
arrangement from AO to Am-1 . 

[0069] When the play back command is given from 
the operation section 1 , the control section 2 outputs the 
WE signal and ADR signal, which are in timed relation- 
ship with the PCM clock, from the address control signal 25 
generator 12 to the RAM 6 at the timing shown in Fig. 

5, and the partitioned data is successively thinned out 
and extracted from the bit number conversion data for 
each predetermined time, at the ratio of 1 to 4. 

[0070] Further, the extracted each partitioned data is 30 
respectively written in the RAM address indicated by the 
ADR signal. As the result, in m RAM addresses (AO, A1 , 
A2 Am-1) of the RAM 6, the respectively corre- 
sponding m partitioned data (DO, D1 , D2, ... , Dm-1 ) are 
successively written, and succeeding to that, the parti- 35 
tioned data Dm is overwritten in the RAM address AO, 
and next, the partitioned data Dm+1 is overwritten in the 
EAM address A1 , and hereinafter, in the same manner, 
the newly extracted partitioned data is successively 
overwritten in each RAM address. By repeating this, the 40 
RAM 6 always renews and holds the temporarily stored 
data including m 8-bit partitioned data. 
[0071] Further, when the control section 2 outputs the 
RE signal from the address control signal generator 12 
corresponding to any of the commands of the quick 45 
traverse play back command or quick returning play 
back command from the operation section 1 , and the 
ADR signal corresponding to the command to the RAM 

6, the control section 2 repeatedly reads out the tempo- 
rarily stored data stored and held by the RAM 6 at the so 
time, and can makes the RAM 6 output the output data 
corresponding to the command, and continuously sup- 
ply it to the data correction circuit 7. 

[0072] Fig. 6 is a wave form view shown in the condi- 
tion in which each of wave forms of the RE signal out- 55 
putted from the address control signal generator 12 
when the quick traverse play back command is given 
from the operation section 1 , and the ADR signal at the 



time of the data read out operation when the quick 
traverse play back command is given, and the output 
data outputted from the RAM 6 by the data read out op- 
eration corresponding to the quick traverse play back 
command, is made to be in timed relationship with the 
PCM clock wave form of the control section 2. 
[0073] As shown in Fig. 6, the ADR signal at the time 
of the data read out operation outputted from the oper- 
ation section 1 is a control signal for successively indi- 
cating the RAM address, corresponding to each of par- 
titioned data of the temporarily stored data including m 
partitioned data being stored and held in each of RAM 
addresses of the RAM 6 in timed relationship with the 
clock period of the PCM clock, in the arrangement order 
from AO to. Am-1. 

[0074] Further, the RE signal is a control signal given 
for the purpose in which the RAM 6 reads out the tem- 
porarily stored data being stored and held in the RAM 6 
from the leading position of the partitioned data. 
[0075] When the quick traverse play back command 
is given by the operation section 1 , the control section 
2 stores and holds the temporarily stored data including 
m 8-bit partitioned data which is renewed and stored in 
the RAM address (AO ~ Am-1 ) of the RAM 6 at the time, 
and outputs the ADR signal at the time of the data read- 
ing out when the RE signal and the quick traverse play 
back command are given from the address control sig- 
nal generator 1 2 at the timing shown in Fig. 6 to the RAM 
6, and conducts the control to successively read out the 
partitioned data from the RAM address successively in- 
dicated by the ADR signal. 

[0076] Thereby, mpartitioned data (DO, D4, D8, ... , 
D4m-4 ) stored and held in each of RAM addresses of 
the RAM 6 are successively outputted as the repeating 
output data in the order of the RAM address indicated 
by the ADR signal. 

[0077] Further, Fig. 7 is a wave form view shown in 
the condition in which each of wave forms of the RE sig- 
nal outputted from the address control signal generator 
1 2 when the quick returning play back command is given 
from the operation section 1 , and the ADR signal at the 
time of the data read out operation when the quick re- 
turning play back command is given, and the output data 
outputted from the RAM 6 by the data read out operation 
corresponding to the quick returning play back com- 
mand, is made to be in timed relationship with the PCM 
clock wave form of the control section 2. 
[0078] As shown in Fig. 7, the ADR signal when the 
quick returning play back command is given from the 
operation section 1 , is a control signal to successively 
indicate the RAM address in the reversal order of RAM 
address to the each of RAM address order indicated by 
the ADR signal when the quick traverse play back com- 
mand is given, shown in Fig. 6, that is, in the arrange- 
ment order from Am-1 to AO. 

[0079] When the quick returning play back command 
is given from the operation section 1 , the control section 
2 outputs the same RE signal as in the case where the 
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quick returning play back command is given from the 
address control signal generator 12 corresponding to 
- the command, and outputs the ADR signal at the time 
of the data read out operation when the quick returning 
play back command is given at the timing shown in Fig. 5 
7 to the RAM 6, and conducts the control to successively 
read out the partitioned data from the RAM address suc- 
cessively indicated by the ADR signal. 
[0080] Thereby, m partitioned data (D4m-4, D4m-8, 

D4m-12 DO) stored and held in each of RAM ad- io 

dresses of the RAM 6 are successively outputted as the 
repeating output data in the order of the RAM address 
indicated by the ADR signal, that is, in the order from 
Am-1 toward AO. 

[0081] Further, as shown in Fig. 1 , the switching SW8 *5 
appropriately switches in an alternative way, the PCM 
audio data supplied from the compression decoder 4 
and the special audio data supplied from the data cor- 
rection circuit 7 by the control of the control section 2, 
and supplies it to the D/A converter 9. When the PCM 20 
audio data is selected and supplied by the switching SW 
8, the D/A converter 9 D/A converts the PCM audio data, 
and generates the analog audio signal by the PCM au- 
dio data, and supplies it to the amplifier 10. Further, 
when the special audio data is selected and supplied by 25 
the switching SW 8, the special audio data is D/A con- 
verted, and the analog audio signal by the special audio 
data is generated and supplied to the amplifier 10. 
[0082] The amplifier 10 amplifies these analog audio 
signal supplied from the D/A converter 9 and supplies 30 
to a speaker 11 as a sound releasing section. As the 
result, the music or special sound corresponding to the 
analog audio signal is played back from the speaker 1 1 . 
[0083] The play back apparatus D1 is generally struc- 
tured as described above, and when the play back com- 35 
mand is given from the operation section 1 equipped 
with the solid state memory, the control section 2 sup- 
plies the compression bit stream data from the solid 
state memory M corresponding to the command suc- 
cessively from the frame of the leading position to the 40 
buffer memory 3. The buffer memory 3 successively 
supplies the supplied data to the compression decoder 
4 in a predetermined frame unit. 
[0084] As the result, the PCM audio data is succes- 
sively outputted respectively from the compression de- 45 
coder 4 to the switching SW 8 and the data extraction 
circuit 5 simultaneously. Then, because the control sec- 
tion 2 switches the input of the switching SW 8 corre- 
sponding to the play back command from the operation 
section 1 to the output side of the compression decoder 50 
4 and selects it, and conducts the control to output the 
PCM audio data outputted from the compression decod- 
er 4 to the D/A converter 9, the music according to the 
PCM audio data is successively played back from the 
speaker 11. 55 
[0085] In this connection, because the data extraction 
circuit 5 generates the bit number conversion data ac- 
cording to the supplied PCM audio data, and succes- 
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sively supplies it to the RAM 6, when the control section 
2 outputs the WE signal and ADR signal at the time of 
the data writing operation, from the address control sig- 
nal generator 1 2 to the RAM 6 corresponding to the play 
back command, in addition to the control operation, the 
control section 2 renews and stores the temporarily 
stored data into the RAM 6. 

[0086] Fig. 8 is a view showing a flow chart of the play 
back control operation of the control section 2 according 
to each kind of commands from the operation section 1 
of the play back apparatus D1 . 

[0087] In Fig. 8, initially, when the power source of the 
play back apparatus D1 is turned ON, the control section 
2 starts (START) the control of each section, and ad- 
vances to step S1 , and judges whether the temporarily 
stored data exists in RAM 6, that is, the temporarily 
stored data is stored and held in the RAM 6. The control 
section 2 advances to step S2 when the temporarily 
stored data does not exist in the RAM 6 in step S1 . 
[0088] The case where the temporarily stored data 
does not exist in the RAM 6 in the play back apparatus 
D1, means a case where the compression bit stream 
data from the solid state memory M is not supplied to 
the display apparatus D1 once, and accordingly, be- 
cause the bit number conversion data is not yet supplied 
from the data extraction circuit 5 to the RAM 6, the tem- 
porarily stored data is not renewed and stored in the 
RAM 6, or the temporarily stored data is not stored and 
held in the RAM 6, and for example, the case where the 
playback apparatus D1 is delivered as a product and the 
power source is not yet turned ON, corresponds to it. 
[0089] In step S2, the control section 2 conducts the 
control operation to read out the compression bit stream 
data from the solid state memory M equipped in the play 
back apparatus D1 , and successively supplies the read 
out data in the buffer memory 3 and accumulates it in 
the buffer memory 3 once, and then supplies a portion 
of the accumulated data to the compression decoder 4 
in a continuous predetermined frame unit, and conducts 
the decode conversion processing by the compression 
decoder 4, and successively outputs the PCM audio da- 
ta from the compression decoder 4 . The PCM audio da- 
ta is supplied to the data extraction circuit 5 and the bit 
number conversion data according to the data extrac- 
tion circuit 5 is generated by the data extraction circuit 
5. Then, the bit number conversion data is supplied to 
the RAM 6. 

[0090] Then, when the control section 2 supplies the 
WE signal and the ADR signal at the time of the data 
writing in operation from the address control signal gen- 
erator 12 to the RAM 6, the control section 2 generates 
the temporarily stored data according to the bit number 
conversion data successively sent from the data extrac- 
tion circuit 5 to the RAM 6, and after the control section 
2 stores and holds it in the RAM 6, the control section 2 
stops the WE signal and the ADR signal from the ad- 
dress control signal generator 12, and advances to step 
S3. 
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[0091] This is for the reason that, when the power 
s6urce of the apparatus is turned ON under the condi- 
- tion that the temporarily stored data is not stored and 
held in the RAM 6, and after a while, for example, the 
play back command and the FF command are given at 5 
almost the same time, and thereby, the quick traverse 
play back is conducted, the control section 2 previously 
stores and holds the temporarily stored data in the RAM 
6 before these commands so that the control section 2 
can play back the special audio by the FF command at 10 
once. 

[0092] Further, when the temporarily stored data ex- 
ists in the RAM 6 in step S1, the control section 2 ad- 
vances to step S3. 

[0093] The case where the temporarily stored data *5 
exists in the RAM 6 in the play back apparatus D1 , cor- 
responds to the case where, for example, the play back 
apparatus D1 has conducted the play back of the audio 
information before the operation of step S1 of the control 
section 2, and at the time, the play back apparatus D1 20 
stores and holds the temporarily stored data in the RAM 
6. 

[0094] In this connection, in the play back apparatus 
D1, when the temporarily stored data is being renewed 
and stored in the RAM 6, or the temporarily stored data 25 
is stored and held, or after when the play back operation 
is stopped by the play back stop command, even when 
the power source of the play back apparatus D1 is 
turned OFF, the RAM 6 can store and hold the tempo- 
rarily stored data just before the power source of the 30 
apparatus is turned OFF, by using the back up power 
source. 

[0095] In step S3, the control section 2 judges wheth- 
er the play back command is given from the operation 
section 1, and when the play back command is given, 35 
the sequence advances to step S4, the control section 
2 starts the control operation to select the reading out 
position of the compression bit stream data according 
to the play back commands from the operation section 
1 . Specifically, in the case where, for example, the music *o 
information is stored in the solid state memory M, when 
the ordinary play back command to play back the music 
information from the first musical composition is given 
in step S3, the control section 2 advances to the step 
S4, and starts the control operation to select the data <s 
frame position corresponding to the leading position of 
the first musical composition as the reading out start po- 
sition of the data of the solid state memory M. Further, 
in step S3, when the play back command of the program 
of the musical composition PG1 of each of musical com- 50 
positions is given, the control section 2 advances to step 
S4, and starts the control operation to select the data 
frame position corresponding to the leading position of 
the musical composition PG1 as the reading out start 
position of the data of the solid state memory M. 55 
[0096] As described above, after the time when, in 
step S4, the control section 2 starts the control operation 
to select the reading out position of the data correspond- 
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ing to the ordinary play back command of the music in- 
formation or the program play back command, the con- 
trol section 2 advances to the next step S5, and controls 
to successively supply the data from the selected read- 
ing out start position to the buffer memory 3, and con- 
ducts the play back control operation of the music from 
the reading out start position of the selected data. 
[0097] In this connection, because the control section 
2 also conducts the writing-in control operation of the 
temporarily stored data into the RAM 6 in parallel during 
the play back control operation at the time of the play 
back command and the program play back command, 
the RAM 6 successively conducts the renewing and 
storing of the temporarily stored data stored and held 
up to that time. 

[0098] The control section 2 advances to step S6 fol- 
lowing the control operation in step S5, and judges 
whether the play back stop command is given from the 
operation section 1 , and when the play back stop com- 
mand is given, the control section 2 returns to the pre- 
ceding step S3, and is in the reception condition of the 
next play back command from the operation section 1 , 
and when the play back command is given in the step 
S3, the control section 2 conducts again the subsequent 
control operation. 

[0099] Further, in step S6, when the play back stop 
command is not given from the operation section 1 , the 
control section 2 advances to step S7, consecutively 
conducting the play back operation in step S5. 
[0100] In step S7, the control section 2 judges wheth- 
er the FF command is given from the operation section 
1, and when the FF command is given, the control sec- 
tion 2 judges that the quick traverse play back command 
is given, and conducts the control operation of the con- 
trol section 2 in the FF processing routine, which will be 
described later. Further, in step S5, when the FF com- 
mand is not given, the control section 2 advances to step 
S8, consecutively conducting the play back operation in 
step S5. 

[0101] In step S8, the control section judges whether 
the REW command is given from the operation section 
1, and when the REW command is given, the control 
section 2 judges that the quick returning play back com- 
mand is given, and conducts the control operation of the 
control section 2 in the REW processing routine, which 
will be described latter. Further, in step S9, when the 
REW command is not given, the control section 2 ad- 
vances to step S9, consecutively conducting the play 
back operation in step S5. 

[0102] In this connection, in the step S6 and step S7, 
after the control section 2 respectively conducts the FF 
processing routine and the REW processing routine, 
which will be described later, and the corresponding 
processing routine is completed, the control section 2 
returns again to step S6, and conducts the subsequent 
control operation. 

[0103] In step S9, the control section 2 judges wheth- 
er the play back of the data is completed, from a remain- 
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ing amount of the data supplied from the solid state 
memory M to the buffer memory 3 in the buffer memory 
3, and when the play back of the data is not completed, 
that is, when the data to be played back exists in the 
buffer memory 3, the control section 2 returns again to 
the preceding step S3, and is in the reception condition 
of the new play back command from the operation sec- 
tion 1 , and when the control section 2 corresponds to 
the new play back command, the control section 2 con- 
ducts again the subsequent control operation. 
[0104] Further, in step S9, when the play back of the 
data is completed, that is, when the data to be played 
back does not exist in the buffer memory 3, after the 
control section 2 stores and holds the temporarily stored 
data which is renewing and storing in the RAM 6, into 
the RAM 6, the control section 2 stops the WE signal 
from the address control signal generator 12 and the 
ADR signal at the time of the data writing-in operation, 
and after that, returns to the preceding step S3, and is 
in the reception condition of the play back command 
from the operation section 1 . 

[0105] Next, the quick traverse play back operation 
and the quick returning play back operation of the play 
back apparatus D1 according to the FF command and 
REW command will be described below. 
[0106] Initially, the quick traverse play back operation 
of the play back apparatus D1 according to the FF com- 
mand will be described. While the play back apparatus 
D1 is playing back the music as described above, for 
example, when the user continues to press the quick 
traverse (FF) button provided in the operation section 1 
and the FF command is given, the control section 2 judg- 
es that the quick traverse play back command is given, 
and when, corresponding to the start of the FF com- 
mand, the control section 2 interrupts the decode con- 
version processing of the compression decoder 4 and 
stops the output from the compression decoder 4, the 
play back of the music is interrupted, and the measure- 
ment of the elapsed time from the FF command start is 
started. 

[01 07] Further, when the control section 2 outputs the 
WE signal and the ADR signal at the time of the data 
reading out operation corresponding to the FF com- 
mand from the address control signal generator 12 to 
the RAM 6 corresponding to the FF command, the con- 
trol section 2 stops the renewal and storing operation of 
the temporarily stored data to the RAM 6, and controls 
in such a manner that the control section 2 repeatedly 
reads out the temporarily stored data in the order of 
RAM address indicated by the control section 2 and suc- 
cessively outputs it as the output data corresponding to 
the FF command and supplies it to the data correction 
circuit 7. 

[0108] As the result, the data correction circuit 7 gen- 
erates the special audio data corresponding to the quick 
traverse play back command from the supplied output 
data, and supplies it to the switching SW 8. Further, by 
the control of the control section 2 according to the FF 



command of the operation section 1 , the switching SW 
8 selects the special audio data successively supplied 
from the data correction circuit 7 and outputs to the 01 
A converter 9. As the result, from the speaker 11, the 

5 special audio by the special audio data in which the 
quick traverse play back sound of the audio information 
is converted into an imitation sound, is successively- 
playedback. The special audio corresponds to, for ex- 
ample, so-called a squeaky sound played back when 

10 the music information by the analog audio signal record- 
ed on the magnetic tape is quick traverse played back. 
[0109] Next, in the case where the play back appara- 
tus D1 is conducting the quick traverse play back oper- 
ation during the FF command, when the user stops the 

15 pressing on the quick traverse (FF) button and thereby 
the FF command is released, the control section 2 judg- 
es that the quick traverse play back command is re- 
leased, and calculates the time T1 from the FF com- 
mand start to the FF command release, and when the 

20 reading-out start position X1 of the quickly traversed da- 
ta by the FF command is calculated according to the 
time T1, and the control section 2 conducts the control 
to indicate again the frame position of the data read from 
the solid state memory M to the reading-out start posi- 

25 tionXL 

[0110] Herein, when a method for the control section 
2 to calculate the reading-out position X1 of the data at 
the time of the FF command release, will be described, 
then, initially, the control section 2 calculates the time 
30 T1 from the FF command start to the FF command re- 
lease, measured up to that time at the time of the FF 
command release, and by using the time T1, the read- 
ing—out position X1 of the data is calculated by the fol- 
lowing relational expression (1). 

35 

X1 =L1 T1 S1 +Z1 (1) 

[0111] In the above expression (1), L1 is a variable 
40 proportional to an average data transmission rate at the 
time T1 of the compression bit stream data successively 
supplied from the buffer memory 3 to the compression 
decoder 4 at the time of the ordinary play back operation 
of the play back apparatus D1, and herein, it is ex- 
45 pressed by the average frame number supplied per unit 
time. 

[0112] Further, S1 is a quick traverse speed rate 
showing at what speed the data is quick traversed by 
the FF command, and this is reversely proportional to 

so the ratio in which the partitioned data is thinned out from 
the bit number conversion data outputted from the data 
extraction circuit 5 by the WE signal outputted from the 
address control signal generator 12. Accordingly, as in 
the present embodiment, when the partitioned data is 

55 thinned out from the bit number conversion data at the 
ratio of 4 : 1 by the WE signal, S1 = 4. Further, Z1 ex- 
presses the frame number (N) of the reading-out leading 
position of the compression bit stream data from the 
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buffer memory 3 at the time of FF command. 
[C1 1 3] As can be seen from the above expression (1 ), 
- the reading-out position X1 of the data expresses the 
frame number corresponding to the number in which the 
frame number of the data quick traversed during the 5 
time from the FF command start to the FF command 
release is added to the frame number at the time of the 
FF command start, and when the control section 2 indi- 
cates the reading-out of the data from the frame position 
corresponding to the reading-out position X1 of this da- io 
ta, to the solid state memory M and the buffer memory 
3, the frame position of the data to be played back after 
the quick traverse play back command release, that is, 
herein, after the FF command release, can be indicated. 
[0114] Specifically, the control section 2 generates 15 
the discrimination data of the frame corresponding to the 
frame number from the frame number expressed by the 
reading-out start position X1 , and conducts the reading- 
out of the data from the frame position having the dis- 
crimination data, to the solid state memory M and buffer 20 
memory 3 and indicates. 

[0115] The control section 2, succeeding to the con- 
trol operation, conducts the control to read out again the 
data of the solid state memory M from the frame position 
corresponding to the reading-out start position X1 and 25 
successively send the data to the buffer memory 3, and 
also to the buffer memory 3, conducts the control to read 
out again the data from the frame position correspond- 
ing to the reading-out start position X1 and successively 
send the data to the compression decoder 4. 30 
[0116] Further, in this case, when the control section 
2 switches the switching SW 8 to the output side of the 
compression decoder 4 corresponding to the FF com- 
mand release, the control section 2 controls to playback 
the PCM audio data from the frame position correspond- 35 
ing to the reading-out start position X1 outputted from 
the compression decoder 4. 

[0117] Thereby, when the FF command is released, 
the play back apparatus D1 switches again the special 
audio played back while the quick traverse play back 40 
command is given, to the audio by the audio information 
from the frame position corresponding to the reading- 
out start position X1 of the quick traversed data, and can 
play back it. 

[0118] Fig. 9 is a view showing a operation flow chart 45 
of the control section 2 in the FF processing routine. 
When this is described succeeding to the operation of 
step S7 shown in F8, initially, when the FF command is 
given in step S7 shown in Fig. 8, the control section 2 
starts (START) the control operation of the FF process- 50 
ing routine shown in Fig. 9, and advances to step S11. 
[0119] In step S11 , the control section 2 interrupts the 
decode conversion processing of the compression de- 
coder 4, and interrupts the play back of the music from 
the speaker 1 1 by stopping the output from the compres- 55 
sion decoder 4, and starts the measurement of the 
elapsed time from the FF command start, and stops the 
WE signal from the address control signal generator 12 
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and the ADR signal at the data writing operation, and 
then, advances to step S12. 

[0120] In step S12, when the control section 2 outputs 
the RE signal from the address control signal generator 
12 to RAM 6 and the ADR signal at the time of the data 
reading out, the control section 2 controls in such a man- 
ner that the RAM 6 repeatedly outputs successively the 
temporarily stored data including m 8-bit data stored and 
held in m RAM addresses in step S11, in the order of 
the RAM addresses from AO toward Am-1 and conducts 
the data reading out operation, and conducts the control 
operation to supply the output data to the data correction 
circuit 7, and after it controls in such a manner that the 
data correction circuit 7 generates the special audio da- 
ta according to the output data and outputs to the switch- 
ing SW 8, the control section 2 advances to step 13. 
[0121] Next, in step S13, when the control section 2 
switches the input of the switching SW 8 to the output 
side of the data correction circuit 7, the control section 
2 controls in such a manner that the switching SW 8 se- 
lects the special audio data outputted from the data cor- 
rection circuit 7 and successively outputs it, and the play 
back apparatus D1 plays back the special audio by the 
special audio data, and after that, the control section 2 
advances to step S14. Thereby, from the speaker 11 of 
the play back apparatus D1 , the special audio in which 
the quick traverse play back sound is converted into an 
imitation sound, is successively repeatedly played back. 
[0122] Next, the control section 2 is in a release wait- 
ing condition of the FF command in step S14, and when 
the FF command is released, the control section 2 judg- 
es that the quick traverse play back command is re- 
leased, and advances to step S15. 
[0123] In step S15, after the control section 2 calcu- 
lates the data reading-out position X1 at the time of the 
FF command release, it judges whether the data of the 
frame position corresponding to the reading-out start 
position X1 is accumulated in the buffer memory 3, and 
when the data of the frame position corresponding to 
the reading-out start position X1 is accumulated in the 
buffer memory 3, the control section 2 controls to suc- 
cessively send the data from the frame position of the 
buffer memory 3 to the compression decoder 4, and fur- 
ther, when the data of the frame position corresponding 
to the reading-out start position X1 is not accumulated 
in the buffer memory 3, it controls to read the data of the 
solid state memory M again from the frame position cor- 
responding to the reading-out start position X1 , and suc- 
cessively send to the buffer memory 3, and also to the 
buffer memory 3, after the control section 2 controls to 
read out the data again from the frame position corre- 
sponding to the reading-out start position X1, and suc- 
cessively send to the compression decoder 4, it advanc- 
es to step S16. 

[0124] In step S16, after the control section 2 controls 
so that the compression decoder 4 conducts decode 
conversion processing on the data from the frame posi- 
tion supplied from the buffer memory 3 to the compres- 
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sion decoder 4, and outputs it, and after that, the control 
section 2 advances to step S17. 
'[0125] Next, in step S17, after the control section 2 
stops the output of the RE signal from the address con- 
trol signal generator 1 2 to the RAM 6 and the ADR signal 
at the time of the data reading out , it makes to output 
the WE signal and the ADR signal at the time of the data 
reading out from the address control signal generator 
12 to the RAM 6, and it successively extracts the tem- 
porarily stored data from the bit number conversion data 
successively sent from the data extraction circuit 5 to 
the RAM 6, and renews and stores it in the RAM 6, and 
next, the control section 2 advances to the step S18. 
[0126] In stepS 18, when the control section 2 controls 
to switch and select the input of the switching SW 8 to 
the output side of the compression decoder 4 and make 
the PCM audio data outputted from the compression de- 
coder 4 output to the D/A converter 9, the control section 
2 plays back the music by the data from the frame po- 
sition corresponding to the reading-out start position X1 , 
and after the control operation of the FF processing rou- 
tine in Fig. 9 is completed, the control section 2 returns 
to the step S6 in Fig, 8 (RETURN). 
[0127] Next, the quick returning play back operation 
of the display apparatus D1 according to the REW com- 
mand will be described.. While the play back apparatus 
D1 plays back the music, for example, when the user 
continues to press the quick returning (REW) button and 
the REW command is given, the control section 2 judges 
that the quick returning play back command is given, 
and when it interrupts the decode conversion process- 
ing of the compression decoder 4 corresponding to the 
start of the REW command,, and stops the output from 
the compression decoder 4, the play back of the music 
is interrupted, and the measurement of the elapsed time 
from the REW command start is started. 
[0128] Further, when the control section 2 stops the 
renewing and storing operation of the temporarily stored 
data to the RAM 6, and outputs the ADR signal at the 
time of the data reading out operation corresponding to 
the RE signal and the REW command from the address 
signal control generator 12 to the RAM 6, the control 
section 2 repeatedly reads out the temporarily stored 
data in the reversal direction of the RAM address to the 
order of the RAM address indicated at the time of the 
FF command, and successively outputs it as the output 
data corresponding to the REW command, and controls 
to supply it to the data correction circuit 7. 
[0129] As the result, the data correction circuit 7 gen- 
erates the special audio data corresponding to the quick 
returning play back command from the supplied output 
data and supplies it to the switching SW 8, Further, by 
the control of the control section 2 according to the REW 
command from the operation section 1 , the switching 
SW 8 selects the special audio data successively sup- 
plied from the data correction circuit 7 and outputs to D/ 
A converter 9. As the result, from the speaker 11, the 
special audio in which the quick returning play back 



sound of the audio information is converted into an im- 
itation sound, is successively played back. Because this 
special audio is a sound in which the special audio in 
the quick returning play back operation is reversely 
5 played back, the user hears it as a squeaky sound 
played back when the music information by the analog 
audio signal recorded on, for example, the magnetic 
tape is quick returning played back by the analog tape 
recorder. 

10 [0130] Next, while the play back apparatus D1 is con- 
ducting the quick returning play back operation, when 
the user stops pressing the quick returning ( REW) but- 
ton and the REW command is released, the control sec- 
tion 2 judges that the quick returning play back corn- 
's mand is released, and calculates the time T2 from the 
REW command start to the REW command release, and 
by calculating the reading-out start position X2 of the 
data quick returned data by the REW command accord- 
ing to the time T2, the control section 2 controls to indi- 
20 cate again the frame position of the data read from the 
solid state memory M to the reading-out start position 
X2. 

[0131] Herein, when a method for the control section 
2 to calculate the reading-out position X2 of the data at 

25 the time of the REW command release, will be de- 
scribed, then, initially, the control section 2 calculates 
the time 12 from the REW command start to the REW 
command release, measured up to that time at the time 
of the REW command release, and by using the time 

30 T2, the reading-out position X2 of the data is calculated 
by the following relational expression (2). 

X2 = L2 T2 S2 - Z2 (2) 

35 

[0132] In the above expression (2), L2 is the same 
variable as L1 in the expression (1). Further, S2 is a 
quick returning speed rate showing at what speed the 
data is quick returned by the REW command, and this 

40 is, in the same manner as S1 in the expression (1) , re- 
versely proportional to the ratio in which the partitioned 
data is thinned out from the bit number conversion data 
outputted from the data extraction circuit 5 by the WE 
signal outputted from the address control signal gener- 

45 ator 1 2. Accordingly, as in the present embodiment, also 
in the REW command, when the partitioned data is 
thinned out from the bit number conversion data at the 
ratio of 4 : 1 by the WE signal, S2 = 4 in the same manner 
as in the case of S1. Further, Z2 expresses the frame 

so number (N) of the reading-out leading position of the 
compression bit stream data from the buffer memory 3 
at the time of REW command. 

[01 33] As can be seen from the above expression (2), 
the reading-out position X2 of the data expresses the 
55 frame number corresponding to the number in which the 
frame number of the data quick returned during the time 
T2 from the REW command start to the REW command 
release is added to the frame number at the time of the 
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REW command start, and when the control section 2 
indicates the reading-out of the data from the frame po- 
- sition corresponding to the reading-out position X2 of 
this data, to the solid state memory M and the buffer 
memory 3, the leading frame position of the data to be 5 
played back after the REW command release can be 
indicated. 

[0134] Specifically, in the same manner as the case 
where the control section 2 indicates the data reading- 
out from the frame position corresponding to the read- 10 
ing-out position X1 calculated by the expression (1 ), the 
control section 2 generates the discrimination data of 
the frame corresponding to the frame number from the 
frame number expressed by the reading-out start posi- 
tion X2, and conducts the reading-out of the data from is 
the frame position having the discrimination data, to the 
solid state memory M and buffer memory 3, and indi- 
cates. 

[0135] The control section 2, succeeding to the con- 
trol operation, conducts the control to read out again the 20 
data of the solid state memory M from the frame position 
corresponding to the reading-out start position X2 and 
successively send the data to the buffer memory 3, and 
also to the buffer memory 3, conducts the control to read 
out again the data from the frame position correspond- 25 
ing to the reading-out start position X2 and successively 
send the data to the compression decoder 4. 
[0136] Further, in this case, when the control section 
2 switches the switching SW 8 to the output side of the 
compression decoder 4 corresponding to the REW com- 30 
mand release, the control section 2 controls to play back 
the PCM audio data from the frame position correspond- 
ing to the reading-out start position X2 outputted from 
the compression decoder 4. 

[0137] Thereby, when the REW command is re- 35 
leased, the play back apparatus D1 switches again the 
special audio played back while the quick returning play 
back command is given, to the audio by the audio infor- 
mation from the frame position corresponding to the 
reading-out start position X2 of the quick returned data, 40 
and can play back it. 

[0138] Fig. 10 is a view showing a operation flow chart 
of the control section 2 in the REW processing routine. 
When this is described succeeding to the operation of 
step S8 shown in F8, initially, when the REW command 45 
is given in step S8 shown in Fig. 8, the control section 
2 starts (START) the control operation of the REW 
processing routine shown in Fig. 10, and advances to 
step S21. 

[0139] In step S21 , the control section 2 interrupts the so 
decode conversion processing of the compression de- 
coder 4 in the same manner as described in step S11 in 
Fig. 9, and interrupts the play back of the music from the 
speaker 1 1 by stopping the output from the compression 
decoder 4, and starts the measurement of the elapsed 55 
time from the REW command start, and stops the WE 
signal from the address control signal generator 12 and 
the ADR signal at the data writing operation, and then, 



advances to step S22. 

[0140] In step S22, when the control section 2 outputs 
the RE signal from the address control signal generator 
12 to RAM 6 and the ADR signal at the time of the data 
reading out, the control section 2 controls in such a man- 
ner that the RAM 6 repeatedly outputs successively the 
temporarily stored data including m 8-bit data stored and 
held in m RAM addresses in step S11 in Fig. 9, in the 
order ofthe RAM addresses from Am- 1 toward AOwhich 
is reversed to the case ofthe data reading-out operation 
in step S12 in Fig. 9, and conducts the data reading out 
operation, and conducts the control operation to supply 
the output data to the data correction circuit 7, and after 
it controls in such a manner that the data correction cir- 
cuit 7 generates the special audio data according to the 
output data and outputs to the switching SW 8, the con- 
trol section 2 advances to step 23. 
[0141] Next, in step S23, when the control section 2 
switches the input of the switching SW 8 to the output 
side of the data correction circuit 7, the control section 
2 controls in such a manner that the switching SW 8 se- 
lects the special audio data outputted from the data cor- 
rection circuit 7 and successively outputs it, and the play 
back apparatus D1 plays back the special audio by the 
special audio data, and after that, the control section 2 
advances to step S24. Thereby, from the speaker 11 of 
the play back apparatus D1, the special audio in which 
the quick returning play back sound is converted into an 
imitation sound, is successively repeatedly played back. 
[0142] Next, the control section 2 is in a release wait- 
ing condition of the REW command in step S24, and 
when the REW command is released, the control sec- 
tion 2 judges that the quick returning play back com- 
mand is released, and advances to step S25. 
[0143] In step S25, after the control section 2 calcu- 
lates the data reading-out position X2 at the time ofthe 
REW command release, it judges whether the data of 
the frame position corresponding to the reading-out start 
position X2 is accumulated in the buffer memory 3, and 
when the data of the frame position corresponding to 
the reading-out start position X2 is accumulated in the 
buffer memory 3, the control section 2 controls to suc- 
cessively send the data from the frame position of the 
buffer memory 3 to the compression decoder 4, and fur- 
ther, when the data ofthe frame position corresponding 
to the reading-out start position X2 is not accumulated 
in the buffer memory 3, it controls to read out the data 
of the solid state memory M again from the frame posi- 
tion corresponding to the reading-out start position X2, 
and successively send to the buffer memory 3, and also 
to the buffer memory 3, after the control section 2 con- 
trols to read out the data again from the frame position 
corresponding to the reading-out start position X2, and 
successively send to the compression decoder 4, it ad- 
vances to step S26. 

[0144] In step S26, after the control section 2 controls 
so that the compression decoder 4 conducts the decode 
conversion processing on the data from the frame posi- 
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tion supplied from the buffer memory 3 to the compres- 
sion decoder 4, and outputs it, and after that, the control 
- section 2 advances to step S27. 
[0145] Next, in step S27, after the control section 2 
stops the output of the RE signal from the address con- 
trol signal generator 1 2 to the RAM 6 and the ADR signal 
at the time of the data reading out , it makes to output 
the WE signal and the ADR signal at the time of the data 
reading out from the address control signal generator 
12 to the RAM 6, and it successively extracts the tem- 
porarily stored data from the bit number conversion data 
successively sent from the data extraction circuit 5 to 
the RAM 6, and renews and stores it in the RAM 6, and 
next, the control section 2 advances to the step S28. 
[0146] In step S28, when the control section 2 controls 
to switch and select the input of the switching SW 8 to 
the output side of the compression decoder 4 and make 
the PCM audio data outputted from the compression de- 
coder 4 output to the D/A converter 9, the control section 
2 plays back the music by the data from the frame po- 
sition corresponding to the reading-out start position X2, 
and after the control operation of the REW processing 
routine in Fig. 9 is completed, the control section 2 re- 
turns to the step S6 in Fig, 8 (RETURN). 
[0147] As described above, the special audio data at 
the time of quick traverse play back command and the 
special audio data at the time of quick returning play 
back command are the 16-bit PCM audio data in which 
the 16-bit PCM audio data is thinned out in the time di- 
rection and a portion of the audio information is lacked 
and the audio information of the lower rank 8-bit is 
lacked also in the quantization direction, because the 
following processing is conducted: the RAM 6 further 
thins out and extracts the bit number conversion data 
generated by the operation by which the higher rank 
8-bit data of the 1 6-bit PCM audio data successively out- 
putted from the compression decoder 4 at the time of 
the ordinary play back operation of the play back appa- 
ratus D1 at a predetermined frame interval by the control 
of the control section 2, and each data of extracted 8-bits 
is successively renewed and stored in the RAM address 
as the temporarily stored data, and after the control sec- 
tion 2 stores and holds the temporarily stored data which 
is renewed and stored in the RAM 6 at the time corre- 
sponding to the FF command ( or the REW command) , 
the temporarily stored data is successively repeatedly 
read out in the reading-out order corresponding to FF 
command (or REW command) and supplied to the data 
correction circuit 7, and because the data correction cir- 
cuit 7 respectively adds the 0 data of the lower rank 8 
bits to the successively supplied temporarily stored da- 
ta, thereby, it is generated as the special audio. 
[0148] Accordingly, in the analog audio signal in which 
these special audio data is D/A converted by the D/A 
converter 9 and generated, the audio information of the 
higher rank 8-bit of the 1 6-bit PCM audio data outputted 
from the compression decoder 4 is included in the con- 
dition that it is further thinned out in the time direction. 
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[0149] As the result, after this analog signal is ampli- 
fied by the amplifier 10, the special audio played back 
from the speaker 11 is as follows. When by the quick 
traverse play back command, the play back sound of 
s the audio information by the ordinary play back opera- 
tion is quickly traversed by an amount in which the PCM 
audio data is thinned out in the time direction, and the 
audio in which the quick traverse play back audio which 
is intermittently played back is converted into an imita- 
te tion sound, is a continuously repeated audio, further, 
when by the quick returning play back command, the 
play back sound of the audio information by the ordinary 
play back operation is quickly returned by an amount in 
which the PCM audio data is thinned out in the time di- 
15 rection, and the audio in which the quick returning play 
back audio which is intermittently played back is con- 
verted into an imitation sound, is a continuously repeat- 
ed audio. 

[0150] Accordingly, at the time of the quick traverse 

20 play back command (or at the time of the quick returning 
play back command) from the operation section 1, be- 
cause the user can hear the special audio which hears 
like that the play back audio of the audio information is 
more quickly played back (or, more quickly reversely 

25 played back) than that at the time of the ordinary play 
back operation, the user can easily confirm in the hear- 
ing sense that the play back apparatus conducts the 
quick traverse processing ( or, quick returning process- 
ing) of the data. 

30 [0151] In this connection, as described above, the an- 
alog audio signal in which the special audio data at the 
time of quick traverse play back command and the spe- 
cial audio data at the time of the quick returning play 
back command are D/A converted by the D/A converter 

35 9 and generated, is generated, in the case by either one 
command, as the analog audio signal in which the audio 
information of the lower rank 8-bit of the 16-bit PCM au- 
dio data outputted from the compression decoder 4 is 
lacked. 

40 [0152] Accordingly, the special audio played back by 
these analog audio signal outputted from the D/A con- 
verter 9 is the audio in which the audio is lacked by a 
lacked portion of the analog audio signal by the audio 
information of the lower rank 8-bit, and because the user 

45 can hear the special audio being interlocked with the 
pressing movement which is conducted by the user on 
the FF button or the REW button at the time, when the 
user is pressing the FF button, the user can recognize 
the special audio at the case as the quick returning 

so sound of the audio information, further, when the user 
is pressing the REW button, because the user can rec- 
ognize the special audio at the case as the quick return- 
ing sound of the audio information, the user can hear 
the special audio corresponding to the button on which 

55 the user is pressing, without any strange feeling. 

[0153] Further, as described above, the special audio 
data at the time of the quick traverse play back com- 
mand (or, at the time of the quick returning play back 
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command) can be played back in such a manner that, 
by the control of the control section 2, the temporarily 
- stored data renewed and stored at the FF command (or, 
at the REW command) in the RAM 6 is stored and held, 
and because the stored and held temporarily stored da- 5 
ta is repeatedly read out and successively outputted as 
the output data in the order of the arrangement of the 
RAM addresses indicated by the control section 2, by 
the special audio data generated according to the output 
data, the play back apparatus can play back the special 
audio according to the audio information near the audio 
played back by the ordinary play back operation just be- 
fore the command. As the result, at the time of the com- 
mand, the user can hear the special audio, succeeding 
to the audio played back by the ordinary play back op- 
eration just before the command, without any strange 
feeling. 

[01 54] In the playback apparatus D1 in the above first 
embodiment, the system is structured in such a manner 
that, as described in step S1 and step S2 in Fig. 8, when 
the power source of the play back apparatus D1 is 
turned ON in the condition that the temporarily stored 
data does not exist in the RAM 6 of the play back appa- 
ratus D1, before the control operation corresponding to 
the play back command, the control section 2 previously 
reads out the compression bit stream data from the fixed 
memory M, and according to a portion of the read out 
compression bit stream data, the control section con- 
trols to generate the temporarily stored data, and to 
store and hold the temporarily stored data in the RAM 
6 as the first storage section, however, in order to gen- 
erate the bit number conversion data supplied to the 
RAM 6 from a portion of the compression bit stream data 
read from the fixed memory M and to supply it to the 
RAM 6, the control operation to accumulate once the 
compression bit stream data read from the fixed mem- 
ory M in the buffer memory 3, the control operation to 
supply a portion of the compression bit stream data ac- 
cumulated in the buffer memory 3 to the compression 
decoder 4 and to conduct the decode conversion 
processing of the data by the compression decoder 4, 
and the control operation to conduct the extraction 
processing of the bit number conversion data by the da- 
ta extraction circuit 5, are necessary, and a considerable 
time is necessary for these processing. 
[0155] Accordingly, from the time when, for example, 
the user turns ON the power source of the play back 
apparatus D1 which is in the condition that the tempo- 
rarily stored data is not stored and held in the RAM 6, 
when the user conducts the quick traverse play back 
command by simultaneously conducting the play back 
command and the FF command in the sorter time than 
the time necessary for the control operation in which the 
control section 2 stores and holds the temporarily stored 
data in the RAM 6, the quick traverse play back com- 
mand is given when the play back apparatus D1 is in 
the condition that the temporarily stored data is not yet 
stored in each of the RAM addresses of the RAM 6, and 



as the result, in the play back apparatus D1 , the tempo- 
rarily stored data is stored and held in each of the RAM 
addresses of the RAM 6 after the FF command, and for 
a several time up to the time in which the special audio 
data according to the temporarily stored data is gener- 
ated, the silent time in which the quick traverse play back 
sound is interrupted, is generated, and there is some- 
time a case in which the strange feeling due to that re- 
mains a few for the user. This can be the same also in 
the case where, after the user turns ON the power 
source of the apparatus, for example, the quick return- 
ing play back command is conducted by conducting the 
play back command and the REW command in the 
shorter time than the processing time. 
[0156] In these cases, for example, the play back ap- 
paratus may be structured in such a manner that the 
second storage section such as a ROM to store and hold 
the default data including the non-compression PCM 
audio data to generate the temporarily stored data, is 
provided in the play back apparatus, and the control sec- 
tion of the play back apparatus controls to read out the 
default data from the second storage section in the 
above case, and according to the default data, to gen- 
erate the temporarily stored data, and the temporarily 
stored data is previously stored and held in the RAM 6 
before the play back command. 

[0157] That is, when the play back apparatus previ- 
ously stores and holds the default data including the 
non-compression audio data in the second storage sec- 
tion, even when, for example, the FF command is given 
in addition to the play back command, just after the pow- 
er source of the apparatus is turned ON, by the control 
of the control section, because the play back apparatus 
can rapidly supply the defau It data of the second storage 
section to the RAM 6 as the temporarily stored data, the 
special audio according to the temporarily stored data 
can be emitted from the speaker 11, and the user can 
hear it. An example of such the play back apparatus will 
be described by the following second embodiment. 
[0158] Fig. 11 is an outline block diagram of a play 
back apparatus D2 in the second embodiment of the 
present invention, herein, in the same manner as in the 
play back apparatus D1 in Fig. 1, Fig. 11 is shown by a 
block diagram of the play back apparatus D2 when the 
solid state memory M as the storage medium is 
equipped. 

[0159] In Fig. 11, the play back apparatus D2 is, to 
each structure of the play back apparatus D1 in Fig. 1, 
structured in such a manner that the control section 2 is 
replaced with a control section 14, and a ROM 13 as the 
second storage section is added to that. 
[0160] In this connection, in each of structures of the 
play back apparatus D2 shown in Fig. 11, for the same 
components as in the play back apparatus D1 in Fig. 1, 
the same numerical codes are denoted, and because 
these explanations are duplicated, these will be omitted 
herein. Accordingly, the play back apparatus D2 will be 
described below centering around the ROM 13 and the 
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control section 14. 

[0161] The ROM 13 always stores and holds the de- 
fault data. The default data is, for example, in the same 
manner as the bit conversion data outputted from the 
date extraction circuit, including the 8-bit non-compres- 
sion PCM audio data to play back the special audio in 
which the quick traverse play back audio and quick re- 
turning play back audio of the audio information are con- 
verted into an imitation sound, and herein, it is structured 

by m partitioned data D'm (=D'0, D'1 , D'2, D'3 D'm- 

1 ) in timed relationship with a predetermined number of 
the clock periods of the PCM clock of a predetermined 
frequency (48 kHz) generated by the control section 14. 
[01 62] Further, the control section 1 4 has, in the same 
manner as the control section 2 in the play back appa- 
ratus D1, the address control signal generator 12, and 
according to the command from the operation section 
1 , it appropriately outputs the control signal such as the 
ADR signal in timed relationship with the clock period of 
the PCM clock from the address control signal generator 
12, WE signal, RE signal, and controls each section. 
[0163] Next, the control operation of the control sec- 
tion 14 will be described. 

[0164] Fig. 12 is a view showing a flow chart of the 
play back control operation of the control section 14 ac- 
cording to the command from the operation section 1 of 
the play back apparatus D2. In this connection, in each 
step of control operations of the control section 14 
shown in Fig. 12, for the same control operation step as 
each control operation step conducted by the control 
section 2 in Fig. 8, the same step code is denoted, and 
herein, because its explanation is duplicated, it will be 
neglected. Accordingly, the control operation of the con- 
trol section 14 in that case is explained by replacing the 
control section 2 in the explanation of the control oper- 
ation step of the control section 2 with the control section 
14. 

[0165] In Fig. 12, initially, when the power source of 
the play back apparatus D2 is turned ON, the control 
section 14 starts (START) the control of each section, 
and advances to step S1 , and judges whether the tem- 
porarily stored data exists in the RAM 6. In step S1, 
when the temporarily stored data does not exist in the 
RAM 6, the control section 14 advances to step S32. 
[0166] In step S32, the control section 14 conducts 
the control operation to successively read out the default 
data including m partitioned data D'm (=D'0, D'1, D'2, 

D'3 D'm-1 ) stored and held in ROM 1 3 from the ROM 

13 in timed relationship with the PCM clock, and suc- 
cessively supplies the read-out default data to the RAM 
6 for each partitioned data, and stores and holds it in the 
order of m RAM addresses (AO ~ Am-1 ) of the RAM 6 
as the temporarily stored data. As the result, in the RAM 
address AO, the data D'O is stored and held, and in the 
RAM addressAI, the data D'1 is stored ands held, and 
hereinafter, in the same manner, in the RAM address 
Am-1, the data D , m-1 is stored and held. 
[0167] As described above, the control operation con- 



ducted by the control section 14 in step S32, is an op- 
eration by which m partitioned data D'm (=D'0, D'1, D'2, 
D'3,..., D'm-1) including 8-bit non-compression PCM 
audio data is read from the ROM 13, and successively 

5 stores and holds it in m RAM addresses of the RAM 6, 
and the speed of the control operation 14 is higher than 
that of the operation by which, after the control section 
2 in the play back apparatus D1, in step S2, reads out 
a portion of the compression bit stream data from the 

10 solid state memory M, and according to it, the bit number 
conversion data including the non-compression PCM 
audio data is generated, the bit number conversion data 
is successively supplied to m RAM addresses of the 
RAM 6 in timed relationship with the PCM clock and 

15 stored andheld. After the operation of the step 32, the 
control section 14 advances to step S3. 
[0168] Further, in step S1, when the temporarily 
stored data exists in the RAM 6, the control section 14 
advances to step S3. 

20 [0169] Further, the control operations of the control 
section 14 in each of steps (S3 - S9) subsequent to step 
S3 in Fig. 12 are respectively the same as the control 
operation of the control section 2 in each step subse- 
quent to the step S3 in Fig. 8. 

25 [0170] Further, in step S7 in Fig. 12, the control sec- 
tion 14 judges that quick traverse play back command 
is given when the FF command is given, and on the tem- 
porarily stored data stored and held in RAM 6, that is, 
m partitioned data D'm (=D'0, D'1, D'2, D'3 D'm-1) 

30 stored and held in m RAM addresses of the RAM 6, the 
same control operation as the control operation of the 
control section 2 in the FF processing routine in Fig. 9 
is conducted. 

[0171] Further, in step S8 in Fig. 12, the control sec- 
35 tion 14 judges that the quick returning play back com- 
mand is given when the REW command is given, and 
on m partitioned data D'm (=D'0, D'1, D'2, D'3, .... D'm- 
1) stored and held in m RAM addresses of the RAM 6, 
the same control operation as the control operation of 
40 the control section 2 in the REW processing routine in 
Fig. 10 is conducted. 

[0172] Because the play back apparatus D2 is struc- 
tured as described above, for example, even when the 
user conducts the quick traverse play back command 

45 (or, quick returning play back command) by almost si- 
multaneously conducting the play back command and 
the FF command (or, REW command) just after the pow- 
er source of the play back apparatus D2 is turned ON, 
by the control of the control section 14, because the play 

50 back apparatus D2 can quickly supply the default data 
in the ROM 1 3 to the RAM 6 as the temporarily stored 
data which is necessary for generating the special audio 
for 5 seconds, and stores and holds it within a short time 
from the turning ON of the power supply to the time of 

55 quick reverse playback (or, quick returning play back), 
by repeatedly playing back the special audio generated 
according to the default data, the quick traverse play 
back audio (or, quick returning play back audio) is emit- 
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ted from the speaker 11 . and the use can hear it. As the 
result, in the playback apparatus D2, even just after the 
- quick traverse play back command (or, the quick return- 
ing play back command) , because the quick traverse 
play back audio (or, quick returning playback audio) is 
not interrupted, the user can hear the special audio with- 
out any strange feeling. 

[0173] In this connection, in each of embodiments de- 
scribed above, the compression data is described as the 
compression bit stream data, in which the fixed length 
frame in which the audio information is coded by the 
MPEG audio system, has a header for each frame and 
is continuously formed, however, the compression data 
in the present invention is not limited to this, but, when 
the compression data for each partitioned data such as 
a frame is formed of the continuous data structure, and 
each partitioned data is structured such that it has an 
identification information such as a header to identify its 
leading position from the leading position of the other 
partitioned data, the compression data may be the data 
by the compression coding method of the other data. 
[0174] Further, in each of embodiments described 
above, the compression bit stream data is a frame struc- 
ture in which the fixed bit is allotted to each frame, how- 
ever, the compression bit stream data as the compres- 
sion data may not always be a structure in which the 
fixed bit is allotted to each frame, but, it may also be a 
structure in which a variable bit is allotted. 
[0175] Further, in each of embodiments described 
above, the play back apparatus is structured so as to 
conduct the play back of the monaural audio according 
to the compression bit stream data for the monaural au- 
dio play back stored and held in the solid state memory 
M, however, in the present invention, the structure to 
play back the stereo audio according to the compression 
bit stream for the stereo audio play back when, in the 
solid state memory M, the compression bit stream for 
the stereo audio play back in which, for example, the 
frame data for the left channel and the frame data for 
the right channel are alternately continuously struc- 
tured, is recorded, may also be allowed, and in that 
case, the compression decoder 4 decodes the compres- 
sion bit stream data successively supplied from the buff- 
er memory, and outputs the PCM audio data for the left 
channel and for the right channel, and plays back the 
stereo audio according to these two PCM audio data 
outputs. In the case of the structure in which the play 
back apparatus plays back the stereo audio, the data 
extraction circuit 5 may also be structured in such a 
manner that the bit number conversion data is generat- 
ed according to the PCM audio data for any of the left 
or right channel in the two PCM audio data outputted 
from the compression decoder 4, and further, the bit 
number conversion data is generated according to the 
data to which these two PCM audio data is added. 
[0176] Further, in the play back apparatus D2 in the 
second embodiment, the default data stored and held 
by the ROM 13 is the 8-bit non-compression PCM audio 



data structured by m partitioned data D'm (=D'0, D'1, 
D'2, D*3 D'm-1) in timed relationship with a prede- 
termined number of the clock periods of the PCM clock 
of a predetermined frequency (48 kHz) generated by the 

5 control section 14, and the default data is structured 
such that, by the control of the control section 14 at 
need, the temporarily stored data is stored and held in 
the RAM 6 according to m partitioned data, however, the 
default data in the present invention is not limited to this, 

10 for example, it may be structured by the PCM audio data 
including the a plurality of m partitioned data to play back 
the plurality of different special audio respectively for 5 
seconds. In that case, a plurality of sets of default data 
are stored and held in ROM 13, and at the time of the 

15 quick traverse play back command or quick returning 
play back command, by the control of the control section 
14, a set of default data in these plurality of sets of de- 
fault data is appropriately selected, and stored and held 
as the temporarily stored data in the RAM 6, and the 

20 special audio according to the temporarily stored data 
can be appropriately and repeatedly played back. 
[0177] Further, in each of embodiments described 
above, the play back apparatus is structured such that 
the quick traverse play back command is given by con- 

25 ducting the FF command in addition to the play back 
command from the operation section 1 , and further, the 
quick returning play back command is given by conduct- 
ing the REW command in addition to the play back com- 
mand, however, the present invention is not limited to 

30 this, but, for example, it may also be structured such that 
the quick traverse play back play back button and the 
quick returning play back button are respectively provid- 
ed in the operation section 1 , and while the user presses 
appropriately the quick traverse play back button, the 

35 quick traverse play back command is given to the control 
section, and while the user presses the quick returning 
play back button, the quick returning play back com- 
mand is given to the control section. 

40 [Effect of the Invention] 

[0178] According to the invention described in the first 
aspect, while the play back apparatus is conducting an 
ordinary play back operation of the audio according to 

45 the compression data in which the audio information is 
coded, the control section generates each time the tem- 
porarily stored data according to the PCM audio data 
successively outputted from the compression decoder, 
and renews and stores it in the first storage section, and 

50 when the quick traverse playback command (or quick 
returning play back command) is given from the opera- 
tion section, because the control section controls so that 
the switching section selects the special audio data gen- 
erated according to the temporarily stored data and out- 

55 puts it, and conducts the control of the play back oper- 
ation of the special audio data according to the special 
audio data, the play back apparatus can play back the 
special audio according to the special audio data corre- 
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sponding to the quick traverse play back command or 
quick returning play back command, instead of the audio 
- at the ordinary play back time. As the result, the user 
can easily confirm in the hearing sense that the play 
back apparatus is quick traverse processing (or quick 
returning processing) the data. 

[0179] Further, according to the invention described 
in the second aspect, while the quick traverse play back 
command (or the quick returning play back command) 
from the operation section is conducted, because the 
play back apparatus plays back the special audio in 
which the quick traverse play back sound (or the quick 
returning play back sound) is converted into an imitation 
sound, the user can easily confirm in the hearing sense 
that the apparatus is quick traverse playing back (or 
quick returning playing back) the data. 
[0180] Further, according to the invention described 
in the third aspect, while the quick traverse play back 
command (or the quick returning play back command) 
from the operation section is conducted, the special au- 
dio data is generated according to the temporarily stored 
data obtained by extracting the PGM audio data output- 
ted from the compression decoder at a predetermined 
interval, and the special audio according to the special 
audio data is played back from the play back apparatus . 
Accordingly, because the user can hear the special au- 
dio which hears like that the play back sound according 
to the audio information is thinned out in the quick 
traverse direction (or quick returning direction) corre- 
sponding to the quick traverse play back command (or, 
quick returning play back command), the user can easily 
confirm in the hearing sense that the apparatus is quick 
traverse playing back (or quick returning playing back) 
the data. 

[0181] Further, according to the invention described 
in the fourth aspect, during the ordinary play back oper- 
ation, the first storage section renews and stores the 
temporarily stored data successively generated accord- 
ing to the PCM audio data successively generated from 
the compression decoder in the predetermined number 
of storage addresses in the arrangement order of the 
storage addresses indicated by the control section, and 
when the quick traverse playback command (or quick 
returning play back command) is given by the operation 
section, because the first storage section stores and 
holds the temporarily stored data which is renewed and 
stored when the command is given, and the stored and 
held temporarily stored data is repeatedly read out in 
the arrangement order of the storage addresses indicat- 
ed by the control section, and successively outputted as 
the output data, the play back apparatus can play back 
the special audio according to the audio information 
close to the audio played back by the ordinary playback 
operation just before the command, by the special audio 
data generated according to the output data. As the re- 
sult, the user can hear the special audio played back 
when the command is given, without strange feeling, 
succeeding to the audio played back by the ordinary 



play back operation just before the command. 
[0182] Further, according to the invention described 
in the fifth aspect, when the play back apparatus is com- 
manded to quick traverse play back, the special audio 

5 hearing as if the audio information is thinned out in the 
quick traverse direction, by the special audio data out- 
putted from the switching section can be played back. 
Accordingly, when the user hears these special audio, 
the user can easily confirm in the hearing sense that the 

10 apparatus is quick traverse processing the data. 

[0183] Further, according to the invention described 
in the sixth aspect, when the play back apparatus is 
commanded to quick traverse play back, the apparatus 
can play back the special audio hearing as if the audio 

15 information is thinned out in the quick traverse direction 
by the special audio data outputted from the switching 
section. Accordingly, when the user hears the special 
audio, the user can easily confirm in the hearing sense 
that the apparatus is quick traverse processing the data. 

20 [0184] Further, according to the invention described 
in the seventh aspect, when the power source of the 
playback apparatus is turned on in the condition that the 
temporarily stored data is not stored and held in the first 
storage section of the play back apparatus, before the 

25 control operation corresponding to the play back com- 
mand, because the control section previously reads out 
the compression data from, for example, the fixed mem- 
ory M, and controls so as to generate the temporarily 
stored data according to a portion of the read out com- 

30 pression data, and the temporarily stored data is stored 
and held in the first storage section, for example, when 
the user gives the quick traverse playback command (or 
quick returning playback command) by the operation 
section of the play back apparatus whose power source 

35 is already turned on, the play back apparatus can quick- 
ly play back the special audio by the quick traverse play 
back command (or quick returning play back command), 
according to the temporarily stored data stored and held 
in the first storage section, by the control of the control 

40 section. As the result, because, even just after the quick 
traverse play back command (or quick returning play 
back command) by the user, the play back sound by the 
special audio is not intermitted, the user can hear the 
special audio without any feeling of difference. 

45 [0185] Further, according to the invention described 
in the eighth aspect, because, when the power source 
of the play back apparatus is turned on under the con- 
dition that the temporarily stored data is not stored and 
held in the first storage section of the play back appara- 

50 tus, the control section quickly reads out the default data 
from the second storage section before the control op- 
eration corresponding to the play back command, and 
stores and holds the temporarily stored data according 
to the read-out default data in the first storage section, 

55 for example, even when the user conducts the quick 
traverse play back command (or quick returning play 
back command) just after the power source of the play 
back apparatus is turned on, the play back apparatus 
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can quickly play back the special audio by the quick 
traverse play back command (or quick returning play 
back command) according to the temporarily stored da- 
ta stored and held in the first storage section by the con- 
trol of the control section. As the result, because even 
just after the quick traverse play back command (or 
quick returning play back command) by the user, the 
play back sound by the special audio is not intermitted, 
the user can hear the special audio without any feeling 
of difference. 

[0186] Further, according to the invention described 
in the ninth aspect, because, while the quick traverse 
play back command (or quick returning play back com- 
mand) is conducted when the play back apparatus is 
ordinarily play back-operated, the play back apparatus 
plays back the special audio in which the quick traverse 
playback sound (or the quick returning play back sound) 
of the audio information is converted into an imitation 
sound by the temporarily stored data generated accord- 
ing to the default data, the user can easily confirm in the 
hearing sense that the apparatus is quick traverse 
processing (or quick returning processing). 

[FIG. 1] 

1: OPERATION SECTION 

2: CONTROL SECTION 

3: BUFFER MEMORY 

4: COMPRESSION DECODER 

5: DATA EXTRACTION CIRCUIT 

6: RAM 

7: DATA CORRECTION CIRCUIT 
8: SWITCHING SW 
9: D/A 
10: AMP 
11: SP 

12: ADDRESS CONTROL SIGNAL GENERA- 
TOR 

M: SOLID STATE MEMORY 

A: COMPRESSION BIT STREAM DATA 

B: PCM AUDIO DATA (16 BITS) 

C: SPECIAL AUDIO DATA (16 BITS) 

D: BIT NUMBER CONVERSION DATA (8 

BITS) 

E: TEMPORARILY STORED DATA (8 BITS) 
F: OUTPUT DATA (8 BITS) 
G: ANALOG AUDIO SIGNAL 

[FIG. 2] 

21: BIT STREAM ANALYZER 
22: MDCT COEFFICIENT INVERSE QUANTI- 
ZATION 

23: GAIN DECODE 

24; SPECTRUM ENVELOPE PLAY BACK 
25: INVERSE MDCT 

26: MDCT COEFFICIENT INVERSE NOR- 
MALIZATION 
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A: COMPRESSION BIT STREAM DATA IN- 
PUT 

B: MDCT COEFFICIENT QUANTIZATION IN- 
DEX 

C: GAIN QUANTIZTION INDEX 

D: SPECTRUM ENVELOPE QUANTIZATION 

PARAMETER 

E: WINDOW INFORMATION 
F: PCM AUDIO DATA OUTPUT 

[FIG. 3] 

A: RAM ADDRESS SPACE 
[FIG. 4] 

2: CONTROL SECTION 
4: COMPRESSION DECODER 
5: DATA EXTRACTION CIRCUIT 
6: RAM 

7: DATA CORRECTION CIRCUIT 
8: SWITCHING SW 

12: ADDRESS CONTROL SIGNAL GENERA- 
TOR 

A: FROM BUFFER MEMORY 3 

B: PCM AUDIO DATA (16 BITS) 

C: BIT NUMBER CONVERSION DATA (8 

BITS) 

D: TEMPORARILY STORED DATA (8 BITS) 
E: SPECIAL AUDIO DATA (16 BITS) 
F: OUTPUT DATA (8 BITS) 
G: TO D/A CONVERTER 9 

[FIG. 5] 

A: PCM CLOCK 

B: BIT NUMBER CONVERSION DATA 
C: WE SIGNAL 

D: ADR SIGNAL (AT THE TIME OF DATA 
WRITING) 



[FIG. 6] 



A: PCM CLOCK 

B: ADR SIGNAL (AT THE TIME OF DATA 
READING) 
C: RE SIGNAL 
D: OUTPUT DATA 

[FIG. 7] 

A: PCM CLOCK 

B: ADR SIGNAL (AT THE TIME OF DATA 
READING) 
C: RE SIGNAL 
D: OUTPUT DATA 

[FIG. 8] 

S1: TEMPORARILY STORED DATA EXISTS 
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IN RAM 6 ? 

S2: READ OUT DATA OF FIXED MEMORY 
AND STORE AND HOLD TEMPORARILY 
STORED DATA IN RAM 6 

S3: PLAY BACK COMMAND IS GIVEN ? 5 
S4: SELECT DATA READING OUT START 
POSITION 

S5: START DATA PLAY BACK FROM READ- 
ING OUT START POSITION 

S6: PLAY BACK STOP COMMAND IS 10 
GIVEN ? 

S7: FF COMMAND IS GIVEN ? 

S8: REW COMMAND IS GIVEN ? 

S9: DATA IS COMPLETED ? 

A: FROM FF PROCESSING ROUTINE 15 

B: FROM REW PROCESSING ROUTINE 

C: TO FF PROCESSING ROUTINE 

D: TO REW PROCESSING ROUTINE 

[FIG. 9] 20 

A: FF PROCESSING START 
B: FF PROCESSING END RETURN 
S11: OUTPUT STOP FROM COMPRESSION 
DECODER 4 25 
S12: READING OUT OPERATION OF TEM- 
PORARILY STORED DATA OF RAM 6 
S1 3: SWITCH SWITCHING SW 8 TO OUTPUT 
SIDE OF DATA CORRECTION CIRCUIT 7 
S14: FF COMMAND IS RELEASED ? 30 
S15: CALCULATE DATA READING OUT 
START POSITION X1 

S16: RESTART OF OUTPUT FROM COM- 
PRESSION DECODER 4 

S1 7: WRITING OPERATION OF TEMPORAR- 35 
ILY STORED DATA OF RAM 6 
S1 8: SWITCH SWITCHING SW 8 TO OUTPUT 
SIDE OF COMPRESSION DECODER 4 

[FIG. 10] 40 

A: REW PROCESSING START 
B: REW PROCESSING END RETURN 
S21: OUTPUT STOP FROM COMPRESSION 
DECODER 4 45 
S22: READING OUT OPERATION OF TEM- 
PORARILY STORED DATA OF RAM 6 
S23: SWITCH SWITCHING SW 8 TO OUTPUT 
SIDE OF DATA CORRECTION CIRCUIT 7 
S24: REW COMMAND IS RELEASED ? so 
S25: CALCULATE DATA READING OUT 
START POSITION X2 

S26: RELEASE STORE AND HOLDING TEM- 
PORARILY STORED DATA OF RAM 6 
S27: RESTART OF OUTPUT FROM COM- 55 
PRESSION DECODER 4 
S28: SWITCH SWITCHING SW 8 TO OUTPUT 
SIDE OF COMPRESSION DECODER 4 



[FIG. 11] 

1: OPERATION SECTION 

3: BUFFER MEMORY 

4: COMPRESSION DECODER 

5: DATA EXTRACTION CIRCUIT 

6: RAM 

7: DATA CORRECTION CIRCUIT 
8: SWITCHING SW 
9: D/A 
10: AMP 
11: SP 

12: ADDRESS CONTROL SIGNAL GENERA- 
TOR 

14: CONTROL SECTION 

M: SOLID STATE MEMORY 

A: COMPRESSION BIT STREAM DATA 

B: PCM AUDIO DATA (16 BITS) 

C: SPECIAL AUDIO DATA (16 BITS) 

D: BIT NUMBER CONVERSION DATA (8 

BITS) 

E: TEMPORARILY STORED DATA (8 BITS) 
F: OUTPUT DATA (8 BITS) 
G: ANALOG AUDIO SIGNAL 
H: DEFAULT DATA (8 BITS) 

[FIG. 12] 

S1: TEMPORARILY STORED DATA EXISTS 
IN RAM 6 ? 

S32: READ OUT DEFAULT DATA OF ROM 13 
AND STORE AND HOLD TEMPORARILY 
STORED DATA 

S3: PLAY BACK COMMAND IS GIVEN ? 
S4: SELECT DATA READING OUT START 
POSITION 

S5: START DATA PLAY BACK FROM READ- 
ING OUT START POSITION 
S6: PLAY BACK STOP COMMAND IS 
GIVEN ? 

S7: FF COMMAND IS GIVEN ? 

S8: REW COMMAND IS GIVEN ? 

S9: DATA IS COMPLETED ? 

A: FROM FF PROCESSING ROUTINE 

B: FROM REW PROCESSING ROUTINE 

C: TO FF PROCESSING ROUTINE 

D: TO REW PROCESSING ROUTINE 

[FIG. 13] 

A: FRAME (N-1) 
B: FRAME (N) 
C: FRAME (N + 1) 
D: HEADER 

E: WINDOW INFORMATION, ETC. 
F: SPECTRUM ENVELOPE/GAIN QUANTI- 
ZATION PARAMETER 

G: MDCT COEFFICIENT QUANTIZATION IN- 
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Claims 

1 . A play back apparatus in which, according to a play 
back command from an operation section, the PCM 
audio data is generated from compression data in 
which the audio information is coded, and an audio 
is played back according to the PCM audio data, 

said play back apparatus comprising: 

a control section for conducting the control of 
each section of said apparatus according to 
each kind of commands from an operation sec- 
tion; 

a compression decoder for decode processing 
the compression data, generating the PCM au- 
dio data, and successively outputting thereof; 
a first storage means for successively renewing 
the temporarily stored data successively gen- 
erated according to the PCM audio data and 
temporality storing thereof, and appropriately 
repeatedly reading out the temporarily stored 
data which is temporarily stored, and succes- 
sively outputting thereof; and 
a switching means for selecting either one of 
the PCM audio data successively outputted 
from said compression decoder or the tempo- 
rarily stored data stored in said first storage 
means, and outputting thereof, wherein 
when a quick traverse play back command or 
quick returning play back command is given by 
said operation section, said control section 
controls said switching means and selectively 
outputs the temporarily stored data stored in 
said first storage means. 

2. The play back apparatus according to Claim 1, 
wherein 

the temporarily stored data includes the PCM 
audio data to play back the special audio in which 
the quick traverse play-back audio of the audio in- 
formation, or the quick returning play-back audio is 
converted into an imitation sound. 

3. The play back apparatus according to Claim 1, 
wherein 

the temporarily stored data includes the data 
obtained by extracting the PCM audio data output- 
ted from said compression decoder at a predeter- 
mined interval. 

4. The play back apparatus according to any one of 
Claims 1 to 3, wherein 

said first storage means includes a predeter- 
mined number of storage addresses, and succes- 
sively reads in the temporarily stored data succes- 
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sively generated according to the PCM audio data 
successively outputted from said compression de- 
coder, and successively stores in the address spec- 
ified by said control section. 

5 

5. The play back apparatus according to any one of 
Claims 1 to 3, wherein 

when the quick traverse play back command 
is given by said operation section, the temporarily 
10 stored data stored in said first storage means is re- 
peatedly read out in the stored order and succes- 
sively outputted as the output data. 

6. The play back apparatus according to any one of 
15 Claims 1 to 3, wherein 

when the quick returning play back command 
is given by said operation section, the storing tem- 
porarily stored data is repeatedly read out in the or- 
der reversed to the stored order, and successively 
20 outputted as the output data. 

7. The play back apparatus according to any one of 
Claims 1 to 6, wherein 

25 said control section controls in such a manner 

that, before the each kind of command is given 
from said operation section, said control sec- 
tion judges whether the temporarily stored data 
is already stored in said first storage means, 

30 and 

when it is judged that the temporarily stored da- 
ta is not yet stored in said first storage means, 
said control section makes the decode 
processing of the compression data by said 

35 compression decoder start, and generates the 

PCM audio data, and makes the PCM audio da- 
ta successively output from said compression 
decoder, and makes the temporarily stored da- 
ta generated according to the PCM audio data, 

40 temporarily stored in said first storage means. 

8. The play back apparatus according to any one of 
Claims 1 to 7, further comprising: 

45 a second storage means for storing the default 

data including the PCM audio data having a 
predetermined data amount, wherein 
said control section controls in such a manner 
that, before each kind of command is given 

50 from said operation section, said control sec- 

tion judges whether the temporarily stored data 
is already stored in said first storage means, 
and 

when it is judged that the temporarily stored da- 
55 ta is not yet stored in said first storage means, 

the temporarily stored data according to the de- 
fault data stored in said second storage means 
is read in said first storage means, and tempo- 
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rarily stored. 

The play back apparatus according to Claim 8, 
wherein 

the default data includes the PCM audio data 5 
to play back the special audio in which the quick 
traverse play back audio, or the quick returning play 
back audio of the audio information is converted into 
an imitation sound. 
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